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ZOOLOGICAL SOCIETY OF LONDON. 

(May to December, 1908.) 


May 12, 1908. 

F. Du Cane Godman, Esq., D.C.L., F.R.8., Vice-President, 
in the Chan*. 

The Secretary read the following report on the additions made 
to the Society’s Menagerie during the month of April 1908:— 

The number of registered additions to the Society’s Menagerie 
(luring the month of April was 135. Of these 75 were acquired 
by presentation and 15 purchased, 43 were received on deposit, 
and 2 were born in the Gardens, 

The number of departures during the same peiiod, by death 
and removals, was 145. 

Among the additions special attention may be directed to:— 

A hybrid between a male Lion (Fells leo) and a female Jaguar- 
Leopard (Fells 07ica x Fells pardus), bred in the United States; 
deposited on April 14th. 

A Vaal Rehbok (Peleci capreolm) from the Drakensberg 
Mountains, presented by Frederick Burgoyne, Esq., F.Z.S., on 
April 3rd. 

Two Secretary \’ultures (Serpentcmus reptUlvorus) from South 
Africa, purchased on April 21st. 

Two Australian Cassowaries (Oasuarlus australis), presented by 
Sir William Ingram, Bt., on April 24th. 


Mr. W. Woodland, F.Z.S., exhibited preparations of a new 
gland he had found in certain teleostean fishes, and made the 
Peoc. Zool. Soc.-~1908, No. XXVIII, 28 
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following remarks:—** Tliis new gland is diffuse in form and is 
intermingled with the veins and arteries which subdivide to form 
the numerous parallel capillaries of the rete mirabile (text-fig. 79) 
found in connection with all teleost ‘red bodies.^ It is quite 
distinct from the gas-gland, and consists of rows of large columnar 
cells, situated in close connection with the venous blood-vessels, 
possessing large nuclei and nucleoli and packed with numerous 
large spherical granules derived from the red-corpuscle^ dis¬ 
integration concerned in the generation of the oxygen found in the 

Text-fig. 79. 



Diagram of the construction of the gas-gland rete mirahile (*‘rtHl body”)- 
rete mirabile; O.E., gas-gland epithelium. The new^ gland now describiHl is 
situated round the veins at the iiroximal pole (pole remote from the glandular 
epithelium) of the rete mirabile. 


Text-fig. 80. 



D.U. 


c.a.o,. 


C,B,G., cells of the new gland situated round and in contact with a vein; D.L., 
longitudinal section of a duct of the new gland containing spherical granuleh 
in its lumen derived from the gland-cells; D.T., a duct in transverse section. 


swim-bladder. These granules, thus abstracted by the gland-cells 
from the blood, are carried away by special ducts appertaining to 
the gland (text-fig. 80). The discovery of this important gland 
in several genera— GoUus, Syiig^iathus, Fierasfer, Box, and 
others—confirms Jeeger's view as to the mode of generation of the 
bladder oxygen. The rete mirabile of the gas-gland apparatus is 






ON A WILD CAT FROM SZB-CHUEN. 


433 


1908.] 

to be explained as a mechanism for bringing the toxin secreted by 
the gas-gland cells (Ja&ger) into contact with the erythrocytes he/ore 
these reach the region of the gas epithelium, so that when the 
blood does reach this region, the oxygen, liberated by the action 
of the toxin on the erythrocytes, has become freely mixed with the 
plasma and is therefore in a condition to be abstracted by the gas- 
gland cells.” _ 

Mr. T. A. Coward, F.Z.S., exhibited a specimen of a Petrel, 
(Estrelata mghcta Schleg., the property of Mr. Arthur Newstead, 
of Cheshire, which had been picked up dead, yet in a quite 
fresh condition, at Tarporley in Cheshire, on April 1st, 1908. 
This bird is a native of the Southern Pacific, and has almost 
certainly never been recorded from the northern hemisphere, 
and ceidiainly never from Europe before. 

Mr. C. Davies Sherborn, F.Z.S., exhibited a specimen of chert 
from the Middle Culm-measures (Carboniferous) of Christow 
Down, near Doddiscombe Leigh, Devonshire, showing numerous 
large and well-preserved Radiolaria. 


On behalf of Mr. R. Lydekker, the Secretary exhibited the 
tfinned skin (without the legs and part of the tail) of a Wild Cat 
obtained by the Hon. Mason Mitchell, of the American Consular 
Service, in Sze-chuen, and sent by that gentleman to Mr. Rowland 
Ward. Compared with a light-coloured skin of Felia temmhwki 
fiom Sikhim (B.M. No. 91.10.7.10), the Sze-chuen specimen differs 
by the much lighter colour of the upper parts, which are golden 
tawny, with a comparatively narrow dorsal streak of light rufous 
(in place of a broad one of mahogany rufous)—the tail being 
golden rufous above, difterent in tint from both the middle 
and sides. Tlie under parts are white with a few brown spots, 
instead of pale buff with similar sjK)ts. The specimen is of 
interest as extending the ninge of the Bay Cat into Sze-chuen ; 
and may Ixj regarded as representing a local race, for which 
Mr, Lydekker suggested the name F, teinmincki mitchsllL 
It was likewise pointed out that the Bay Cat presents striking 
resemblances to the African Tigei*-Cat {F, chryaoihrix^ or 
F, aurata)j from which it is distinguished by the broad white 
band between a pair of darker ones on each cheek, and a some¬ 
what similar mark on the forehead. Hikhim and Nepal specimens 
exhibit both a bright rufous phase with pale and spotted under 
paris, and a wholly dark reddish-brown phase. A grey phase is 
represented by a skin (B.M. No. 0.6.30.1) from Upper Burma, 
presented by Mr. C. W. A. Bruce, and by the Cat from Foochow 
figured in plate i. of the Society’s ‘Proceedings’ for 1898 by 
Dr. P. L. Sclater as a new species under the name of F, domini- 
canorum. This phase corresponds with the one of F, chryaothrix 

28* 
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to which Mr. Lydekker gave the racial name ootionL Whether the 
name F* temmineki d(mdnicanorum can be used for the Foochow- 
Burma Bay Cat, or whether, as in the case of cottoni^ it refers 
merely to a colour-phase, remains to be proved. 


Mr. J. T. Cunningham, M.A., F.Z.S., read a paper entitled 
*‘The Heredity of Secondary Sexual Characters in Belation 
to Hormones, a Contribution to the Theory of Heredity.” The 
paper contained an examination and criticism of the most 
important recent investigations and theories on the subject by 
evolutionists of various schools, namely, the theory which attributes 
such characters to constitutional causes such as male katabolism, 
Prof Karl Pearson’s biometrical investigation of sexual selection 
in man, Castle’s Mendelian theory of the heredity of sex, and 
Geoffrey Smith’s views on dimorphism of males and parasitic 
castration in Crustacea. The author maintained that all these 
contributions were more or less inconsistent with the known facts 
concerning the connection between the development of secondary 
sexual characters and the functional activity of the primary 
gonads. He drew attention to the recent discovery and experi¬ 
mental proof on the part of physiologists that the development of 
the characters was due to the stimulus of a chemical substance or 
hormone produced by the testis or ovary, and passed into the 
blood, and suggested that conversely hormones from parts of 
the soma might affect the gametes in the gonads. In this way 
the hypertrophy of a part of the body due to external stimulation 
might modifiy the corresponding determinants in the gametes so 
as to produce some hereditary effect in succeeding generations. 
Mr. Cunningham added that his theory was an interpretation in 
terms of modem physiology of Darwin’s theory of pangenesis. 


The following papers were read :— 


1. The Marine Fauna of Zanzibar and British East Africa, 
from Collections made by Cyril Crossland, M.A., in 
the Years 1901 k 1902.—^The Calcareous Sponges. By 
C. F. Jenkin 


[Received April 1,1908.] 

(Text-figures 81-104.) 

The Collection, made by Mr. Cyril Orossland at Wasin and 
Zanzibar in 1901-2, passed through several hands and was finally 
entrusted to the writer in the autumn of 1907. 


* Communicated by Profeaeor Abthux Dzvby, D.Sc., F.L.S., F.Z.S. 
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The collection consists of 25 specimens belonging to 14 species, 
5 of which are new, as shown in the following list:— 


1 

Ghade, j Family, 

1 


Species, 

No. of 
Specimens. 

1 

>mocoBla ...| Clathrinidie. 

Clathriaa ... 

primordialia (H.). 

2 

1 


wwinii (H".). 

3 



contorta (Min.), 

3 

1 

>» 

blanca (Mik.). 

1 

, Leucosoleniidie 

LeucoHolenia 

irregularie, ap. u. 

1 

1 

)teroco»la ..J S)*cettid8B . 

Sycon .1 

ciliatam Fahr, 

2 

1 1 

i » j 

ampolium (H.), 

1 

1 1 


munituiUf sp, n. 

3 

1 Grantiidw . 

! Leucandra ... 

ananas (H.). 

1 1 

; Heteropidaj . 

GraiiteMoa ... 

simplex, sp. n. 

2 

i 

>» 

zanzihaHs, sp. n. 

1 

! Amphoriscidtt... 

Heteropegma i 

nodas gordii (Pol,). 

3 


Lettcilk .1 

iloridiana (H,), 

! 1 

1 i 

n 

waMnensis, sp. n. 

I 1 


Total specimens . 25 


The classification m that proposed by Polejaeff (2) for the 
Homocoela, and by Dendy (3) for the Heteroccela, with slight 
modifications by Minchin (4). 

The identification of calcareous sponges is very difficult and 
unsatisfactory in the present state of our knowledge. Haeckel 
in his great work (1) laid down hard and fast definitions of the 
different species, which if they accorded with the facts would 
make identification very easy, but unfortunately actual specimens 
very seldom fall within his definitions. This has led to a useless 
multiplication of species, since each specimen which did not 
exactly comply with HaeckeFs definition has been called by a 
new name, Haeckel has also omitted to mention many striking 
features of his species, such as the subgastral quadriradiates in 
many of the Si/candra, the characteristic dermal spicules of some 
species, and the hair-spicules in most of the species in which they 
occur (e.^. in Sycandra cUiata), He has also made numerous 
wrong identifications (see Minchin 5). Under these circumstances 
no identification can be considered as certain and nothing very 
satisfactory can be done till Haeckel’s work has been revised. 

The specimens in the Orossland Oollection are unfoiiiunately 
not in a good state of presentation. It therefore seemed better 
to place the specimens among existing species, even if the iden¬ 
tification was doubtful, rather than to make new species based on 
single specimens in a poor state of preservation. This has been 
done as far as possible, but there remained six specimens belong¬ 
ing to fi^ve species which could not be classed in this way; to 
these new names have been given. 
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Description of the Specimem, 

Clathrina primoboialis. 

Ascetta primordialis H. 

Two specimens of this sponge were di*edged in 6 to 8 fathoms 
at Wasin. The dimensions of the spicules agree with those given 
by Haeckel of specimens from Australia. Most of the spicules 
have rays from 160-180 /lc long x 16-20 /i thick. 

Clathrina darwinii. (Text-figs. 81, 82.) 

Asealtis darvnnii H. 

Three specimens of this sponge were dredged in 3 fathoms in 
Chwaka fiiy, Zanzibar. The largest specimen is shown, twice 

Text-fig. 81. 







Clathrina darwinii (H.). X 2, 


Text-fig. 82. 




Clathrina darwinii (H.), spiculoe. X190. 
ajf>.f apical ray. 


natural size, in text-fig. 81. They were bright lemon-yellow 
csolour when alive, and are buff-white in spirits. All three 
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specimens consist of solid lumps of the anastomosing tubes 
typical of the genus Clathrina. They ai*e firm to the touch and 
similar in appearance to C. eoriacea as it grows in the Channel 
Islands. 

The facial rays of the tri- and quadriradiates (text-fig. 82) vary 
from 60-120 a long X12-16/LI tyck, the commonest size being 
110x15/1. The apical rays of the quadriradiates are nearly 
straight, about the same length as the facial rays and about 8 /i 
thick. 

The spicules are considerably thicker than in Clathrina con- 
vai*. ^nosa (Min.), and agree better with Haeckel’s Clathrina 
<Jl<irwiniL 

Clathrina contorta var. spinosa. (Text-figs. 83,84.) 

Clathrina contorta var. apinosa Minchin ( 8 ). 

Three specimens of this sponge wej'e dredged in 3 fathoms 
in Chwaka Bay, Zanzibar*. They were pure white when alive and 
ai-e ti’ansliicent white in spirits. They are very delicate in texture, 
and readily fall to pieces. The largest specimen is a solid lump 
shoMm twice natural size in text-fig. 83; the others appear to 
be fragments only. They differ considerably in appearance from 
the specimens of Clathrina darwinii which were collected at the 
same time. 

Text-fig. 83. 


■ ■ -■ f 'V. 

V;r 

v' 'ji' 






Clathrina contorta (Min.). X 2. 

The spicules (text-fig. 84) agree fairly -well with Minchin’s (6) 
and von Lendenfeld’s (7) descriptions of CkUhrhm contorta var. 
opimaa. Ko oxea were found* 
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The rays of the triradiates vary from 100-130 ft long x 10-12 
thick, the commonest size being 125 x 11 ft. 

The facial rays of the quadriradiates vary from 80-150 ft long 
X10-12 f( thick, the commonest size being the same as of the 
triradiates 125 x 11 ft. 

^Teict-fig. 84. 




Clathrina contorta var. $pino8a, spicules. X 180. 
ap,, apical my. 


The apical rays are 50-65 p long x 5-7 fi thick; they are thicker 
than those in Minchin’s or von Lendenfeld's specimens. 

Clathrina blanca. (Text-figs. 85-87.) 

Guancha btancha Miklucho. 

Ascetta hlanea H. 

One specimen of this sponge was dredged in 10 &thoms at 
Wasin. Its colour in spirits is pure white. Its sha^ is shown 
(natural size) in text-fig. 85. The sponge is formed of flat fan- 
shaped heads on the ends of a branching stalk. The largest head 
is shown (x5) in text-fig. 86. It consists of a flat mass of 
anastomosing tubes with several oscutes on the outer edge; 
sections show that the head is about three tubes thick, and that 
the tubes are so arranged that the spaces in the meshwork never 
extend right through it. The stalk is somewhat flattened and 
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Text-fig. 85. 



Clathrina hlanca (Mik.). Nut. 


Text-fig. 8G. 



dathrina hlantia (Mik.). X 6. 
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is solid. The flat shape of the specimen is remarkable; the 
ordinary shape of the heads of Cflaikrina blanca is more or less 
spliericaJ. 

The skeleton of regular and sagittal triradiates (text- 

fig. 87). The spicules agree fairly wdl with the descriptions 
given by Haeckel (1) and von Lendenfeld (7). 

Text-fig. 87. 



The body-spicules ai e mostly regular, but some have the basal 
rays slightly the longest. Paired rays 65 -70 ^ X 4-6 m Basal 
ray 70-110 /i X 4-6*5 p. 

Tlie stalk-spicules are almost all sagittal, the smaller ones on 
the outside and the larger ones inside, all arranged with the 
basal ray downwards. Paired rays 60-80 u x 5-9 n. Basal my 
100-160 jux 70-110/1. 


LEucosoLEiiriA IRREGULARIS, sp. n. (Text-figs. 88-90.) 

One small specimen of this new species was found among the 
Clathrina jprimardMis dredged in 6-8 fathoms at Waein. It 
consists of two erect tubes with a short rooting tube (texb-fig. 88). 

2^he skeleton (text*fig. 89) is rather remarkable. It contains no 
trii^iates but is made up of two types of equiangular quadri- 
radiates, lying without orientation, together with a few large 
oxea which project in all directions. 
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Most species of Leucosolenia contain triradiates as well as 
quadriradiates, and the facial rays of both soi-ts of spicule are 
usually alate and regularly placed with the basal ray downwards. 


Text-fig. 88 



LeucoBolenia irregularis^ X 4. 


Text-fig. 89. 



Zeucosolenia irregularis^ skeleton of dermis. X 160. 


All the spicules in the new species are large, two or three 
times the size of those in the British species of Leueoaclenm, 
The facial rays of the larger quadriradiates are usually of the 
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same length, but those of the smaller quadriradiates are often of 
unequal len^hs. The oscules of both tubes are too muoh damaged 
to furnish any indication of their structure. 

Text-fig. 90. 



laucoaolenia irregutarUi spicules. X 110. 
(For explanation of the letters see text below.) 


SpicuUs (text-fig. 90). 

The oxea are of one sort:— 

{a) Nearly straight oxea sharply pointed at both ends, 300- 
800 M long X16-28 ^ thick; the usual thickness is 21-24 /i. 

The quadriradiates are of two sorts;— 

(b) iMTge quadriradiates. Facial rays approximately regular, 
150-220 long X 20 thick. Apical lays usually slightly bent 
near the point, 210-260 ft long x 16-20 /u thick. 

(c) Small quadriradiates. Facial rays usually regular, occasion¬ 
ally of unequal lengths, 100-200^ long x 10-16thick. Apical 
rays very slender and sharply pointed, always bent near the i)oint, 
120-160 p long x7 fjL thick. 

Sycon oiliatum Fab. 

Syocmdra ciUata H. 

Two small specimens of this species were dredged in 7 fathoms 
in the Zanzitmr Ohannel. Theii^ dimensions are 8x2 mm. and 
5x 1| mm. 
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Syoon ampullum, 

Syoand/ra ann/p^Ma H, 

One small specimen of this species was dredged in 6*-8 fathoms 
atWasin. It is 11 mm. long x 5 mm. diameter. Its structure 
is t 3 rpical of the genus. The spicules are too small for Sycon 
rayihomm^ and there are none of the thin subgastral tri- and 
quadriradiates which are the most characteristic features of that 
species. Comparing it with Sycon ampuUiim the spicules are 
rather thicker than the dimensions given by Haeckel and the 
oxea are also rather longer, but on the whole it agrees fairly well. 

Sycon munitum, sp. n. (Text-fig. 91.) 

Three specimens of this new species were dredged in 7 fathoms 
in the Zanzibar Channel. In external appearance they resemble 
small specimens of Sycon ciliatum* Their dimensions are 
7x3 mm., 5x3 ram., and 3x1 mm. 

The peculiarity of the species is the presence of quadriradiates 
in the articulated tubar skeleton. Only a few species of Sycon are 
known with quadriradiates in this position; from these the new 
species is differentiated by having two sorts of gastral quadri¬ 
radiates, viz., small quadriradiates with short apical rays and 
larger ones with very large apical rays. 


Text-fig, 91. 



Syeon munitum, sp. n., spicules. X 110, 
(For explaiittion of the letters see textp. 444.) 


Skeleton. —The gastral ekeleton is a dense felt of small tri- and 
quadruEdiates, fairly regularly arranged round the apopyles, with 
the basal rays aborally directed and the small apical rays pro- 
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Jecting into the gastral cavity. The apical rays being short, many 
of them hardly reach further than just through the thick gastral 
layer. Among these spicules, every here and there, lies one of 
the large quadriradiates, with its largo apical ray projecting far 
into the g^tral cavity. 

The articulated tuhar akdeton is built up of tri« and quadri> 
radiates. The short apical rays of the quadriradiates project 
into the flagellated chambers. The tops of the chambers are 
crowned with tufts of small oxea. 

The oscule has a thick fringe of thin straight oxea. The 
flagellated chambers get shorter near the oscule and there is no 
coUar. There are remains of a diaphragm across the oscule. 

Spicules (text-fig. 91), 

The oxea are of one sort:— 

{a) Oxea from the ends of the flagellated chambers, nearly 
straight, pointed at both ends, 170-400 p long x 8 p thick. Some 
of these are more refringent than others. The refringent spicules 
are quite straight. 

The triradiates are of three sorts:— 

{h) Alate triradiates from the tubar skeleton. Basal rays 
straight, 110-170 long x 5-6 p thick. Paired rays bent upwards, 
60-100 p long X 5-7 p thick. 0ml angle about 140". 

(c) Alate subgastral triradiates. Basal rays straight, 180-230 p 
long X 6 /X thick. Paired rays hent downwards, 80-100 p long x 
4-6 p thick. 

(d) Alate tilradiates from the gastml layer. Basal rays stmight, 
80-210 p long X 6-8 p thick. Paired rays l>ending upwards, 
sometimes unequal in length, 70-130 p long x 6-8 p thick. 

The quadriradiates are of three soi-ts :— 

(#?) Alate quadriradiates from the tubai’ skeleton. The facial 
rays are similar to (h) but larger. Basal rays 140-220 p long. 
Paired rays 70-100 p long. Apical rays slender, slightly bent 
near the point, 50 p long xSp thick. 

(/) Small alate quadriradiates from the gasti'al layer, similai^ 
to (cZ) with the addition of an apical lay 60 p long x 6 /x thick, 

{g) Large alate quadriradiates from the gfistral layer. Basal 
rays straight, over 200 p long xli) p thick. Paired rays nearly 
straight, 180/x long x 9-10/x thick. Apical ray slightly bent 
orally, 320-380 p long, oval in section 16/x deep xSp thick. 

Lbucandra ananas H, (Text-fig. 92.) 

Leucandra aiianas H. 

One specimen of this species was dredged in 3 fathoms in 
Ohwaka Bay, Zanzibar. It is flask-shaped, 20 mm. long x 
13 mm, diameter, with an oscule 5 mm. diameter. It was dirty 
white in colour when alive. The body-wall is about 3 mm, thick 
near the middle and sun*ounds a gastral cavity about 7 mm. 
diameter. 
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Candl-syBtem ,—There are large incurrent chambers under the 
dermis from which the large incurrent canals run radially 
inwards. The excurrent canals are also large and run radially 
between the others; they communicate with the gastral cavity 
through large ports. 

Text-fig. 92. 



Leueandra anan^iSf spicules. X 60. 

(For explanation of the letters see text below.) 


Skeleton .—^The dermal skeleton consists of a thin layer of 
delicate trii-adiates lying without orientation. Tufts of large 
oxea project radially from slightly mised papillae on the dermis. 
The lK>dy skeleton consists of irregularly placed large trimdiates. 
The excurrent canals ai’e lined with quadriradiates, the apical 
mys projecting into the canals. The gastral skeleton consists 
of a dense layer of quadriradiates with the apical rays projecting 
into the gastral cavity. 

The specimen agrees fairly well with HaeckeFs description of 
Leueandra ananas., though the spicules aie rather larger, and the 
dermal skeleton differs from the body skeleton, which is not men¬ 
tioned by Haeckel. Haeckel, however, makes a similar omission 
ill other cases, e. g. in his description of Letwamlra flstulosa. 

Spicules (text-fig. 92). 

The oxea are of one sort: — 

{a) Nearly straight sharply-pointed oxea, 700-3()00 p long x 
28-46 p thick. 
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The triradiates are of two sorts :— 

(6) Slender dermal triradiates, subregnlar. Bays 160-280/x 
long X 5-10 /x thick. 

(c) Subregular triradiates from the body. Basal ray straight, 
120-400 long X 20-32/X thick. Paired rays almost straight, 
140-550 fi long x 16-26 /x thick. 

The quadriradiates are of two sorts:— 

(d) Subregular quadriradiates lining the excurrent canals.— 
Basal rays straight, 180-250 fi long x 10-20 /a thick. Paired rtiys 
nearly straight, 200-280 /x long x 6-17 thick. Oml angle 120®. 
Apical rays 170 x 6-8 fi thick. 

{e) Alate quadriradiates from the gastral skeleton, similar 
to {d) but with a larger oral angle, about 135°. Apical ray 
50 fi long X 6-8 fi thick. 

Graxtessa simplex, sp. n. (Text-figs. 93-97.) 

One specimen of this new species was dredged in 6-8 fathoms 
at Wasin, and one specimen was collected on tlie shore of Chwaka 
Bay, Zanzibar. 

They both consist of a confused mass of anastomosing tubes 
(see text-fig. 93). The osoules are at the free ends. The tubes, 
as preserved, are a goofl deal flattened and vaiy in size from 
2-5 mm. in diameter. Both external and internal surfaces are 
smooth. 

Text*fig. 93. 



Orantesm simplex, sp. n. Nat. Hize. 

The structure of the body-wall is very regular and typical of 
the genus GranteBsa (see text-fig, 94). 

The skeleton is formed entirely of triradiates. The dermal 
skeleton (text-fig. 95) consists of alate triradiates lying tangen¬ 
tially, without orientation. The subdermal triradiates (c, text- 
fig. 97) are modified dermal spicules; the centripetal ray is one 
of the paired rays, not the basal ray ♦; it is considerably longer 


* C/:PoUjaeff(8). 
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Qrantessa HmpUx^ skeleton of body-wall. X 100. 

Text-fig. 95. 



OrantetM simples, skeleton of dermis. X 160. 

Peoo. Zool. Soc,— 1908, No. XXIX. 












OrantetBa simplex, gastral skeleton. • X 160. 

Text-fig. 97. 



Chrantsssa simplex, spicules. X 100. 
(For explanation of the letters see text p. 449). 
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than the other p^ed ray. The basal ray is bent shai*p1y near the 
root; but for tliis bend the point would project beyond the dermal 
layer. A few spicules of a similar form are found lying tan¬ 
gentially among the dermal triradiates. The subgastral ttiradiates 
are alate, with equal paired rays and an oral angle of 155^. The 
gastral skeleton (text-fig. 96) is a thick layer of alate triradiates 
similar to those in the dermis, but slightly smaller and rather 
more regularly placed. The oscule has no special skeleton. The 
body-wall ends abruptly, and there is hardly a trace of a collar*. 

Spicitles (text-fig. 97). 

The triradiates are of four soi*ts:— 

(a) Alate triradiates from the dermis. Basal rays straight, 
210-250 ft long X 10-12 ft thick. Paired rays straight, except for 
a slight curvature near the junction of the basal ray, which 
rounds the oral angle smoothly, 200 ft long x 8-10 ft thick. Oral 
angle 110®. 

(ft) Alate triradiates from the gastral layer, similar to (a) but 
smaller. Basal ray 180 ft (occasionally much shorter). Paired 
rays 140-150 ft long. Oral angle 115°-120°. 

(c) Subdermal triradiates. Basal ray (lying in the dermis) 
straight, except for an angular bend near the root, 130-190 ft 
long X 14 ft thick. Centripetal paired ray straight, 240-420 ft 
long X 11-13 ft thick. Dermal paired ray considerably bent near 
the root, 160-190 ft long x 10-12 ft thick. Oral angle 100°. 

(d) Subgastral triradiates. Basal ray straight, 360-390 ft long 
X 13-16 fjL thick. Paired rays, equal, bent downwards near the 
root, 180-240 ft long x 10-12 ft thick. Oral angle 155°. 

Grantessa ZANZIBARIS, sp. n. (Text-figs. 98-102.) 

One specimen of this new species was dredged in 6-8 fathoms 

Text-fig. 98. 



Qrant6t$a eanssiharUt sp. n. Nat. »ixo. 

at Zanzibar. It consists of a mass of branching tubes of various 

29 * 
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sizes; there is no anastomosis between the branches (see teact- 
fig, 98). The tubes, as preserved, are flattened so that the 
opposite sides touch; they vaiy in size from 1-3 mm, wide, Tho 
external surface is smooth; the internal surface is lined with 
quadriradiates with the apical rays projecting inwards. 

Text-fig. 99, 



The structure of the body-wall is shown in text-fig, 99. The 
opi^site rays of the subdermal and subgastral triradiates lie 
beside e^h other, forming a typical non-articulated skeleton; 
in addition there are two or three intermediate rows of tri¬ 
radiates, apparently the remains of an articulated skeleton. The 
structure agrees closely with that of Ghrantesaa intusartimlata 
described and figured by Dendy (8), 



Te3ct-£Lg. 100. 



Gr€mt99$a Miufibaris, gitstral skeleton. X SCNX 
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ShdeUni.—THiB dermal skeleton (text-fig. 100) consists of a t^ 
layer of alate triradiates lying tangenti^y, without orientation. 
The subdermal triradiates are modified dermal spicules, as in 
G. simplex. The aubgastral triradiates are alate, with equal paired 
i-aye and an oral angle of 165°. The gastral skeleton (text- 
fig. 101) consists of a thin layer of sub-regular alate quadri- 
r^iates, Ipng without orientation. 


Text-fig. 102. 



Orantesia zanzibariSt spicules. X 120. 
(For explanation of letters see text below.) 


Spicules (text-fig. 102). 

The triradiates are of four sorts:— 

(«) Alate triradiates from the dermis. Basal rays straight, 
fiS-lOO/A Iong x8~10/A thick. Paired rays nearly straight, 
except for a slight curvature near the junction of the basal luy, 
rounding the oi*al angle, 60-130u long x 8~9u thick. Oral 
angle 110® to 125®. 

(6) Alate triradiates from the body similar to (a) but with 
doubly curved paired rays considerably folded. Oral angle 125® 
to 135®. 

Subdermal triradiates. Basal ray, lying in the dermis, 
straight, except for an angular bend near the root, 90-140 p long 
x8-9/a thick. Centripetal paired ray straight, 120-200/t long 
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X 6-8 fjk thick. Dermal paired ray considerably bent near the 
root, 80-130 fjL long x 6-8 /a thick. Oral angle 95® to 110®. 

(c2) Subgastral triradiates. Basal ray straight, 100-2M /x long 
X /-9 /A thick. Paired rays equal, bent downwards near the root, 
80-140 /A long X 7-S /a thick. Oral angle 166®. 

The quadriradiates are of one sort:— 

(e) Quadriradiates from the gastral layer. Basal rays straight, 
130-150 ft, long X 9 /A thick. Paired rays straight, 90-130 /a long 
X 8-10 ft, thick. Apical rays 80-130 fi long x 4 /a thick. 

t 

HKTEROPEaMA NODUS QORDII Pol. (Text-fig. 103.) 

Three specimens of this sponge were dredged in 6-10 fathoms 
at Wasin. In form and size they agree closely with Pol^jaeff’s 
description and figures (2). The spicules (text-fig. 103) also agree 
with his description with the following slight differences. The 
iBinute tri- and quadriiadiates in the Wasin specimens are abcfit 
4 ft, thick, whereas PoWjaeff gives .2 /a. There are none of the 
intermediate forms mentioned by Polejaeff between the remark¬ 
able alate tri- and quadriradiates which line the gastral cavity 
and the regular tri- and quadriradiates which are scattered 
through the body. 

Text-fig. 103. 




Met§ropegma nodm gordU, spicules. X 40. 


Leucilla FLOBIDIANA. 

Leucaltie floridiana H. 

One specimen of this sponge was dredged in 10 fathoms at 
Wasin. It is irregular in shape, 10x7x5 mm., and has an 
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oscule I mm. diameter flush with the surface; there is no collar 
or fringe. 

The spicules agree very well with Haeckel’s description of 
LeucaUis floridima. The apical rays of the large quadruadiates 
in the dermis point inwards, the species must therefore be placed 
in the genus LetieiUa. The small quadriradiates line the excurrent 
canals, with their apical rays projecting into them. 

Lruoilla wasxkensis, sp. n. (Text-fig. 104.) 

One specimen of this new species was dredged in 6-8 fathoms 
at Wasin. It is ovoid in form, 16 mm. long x 7 mm. diameter, 
with a fringed oscule, 2 mm. in diameter. It is white, as pre¬ 
served in spirit. The body-walls are about 2 mm. thick, leaving 
a gastral cavity 3 mm. diameter in the centre. ExtemaUy it is 
rough with the stumps of large projecting oxea. The oscule is 
protected by a dense fringe of thin oxea, surrounded by a few 
thick ones like those projecting from the dermis. 

Text-fig. 104 A. 



Leucilla waMnmHi, Bpicules. X 40. 

(For explanation of the letters see text p. 466.) 


Canal-eystem .—^There are large subdermal chambers from which 
branch the incurrent canals. The excurrent canals are also 
branched. The canal-system is similar to that most usual in the 
genus Zmcandra, 
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SheleUm .—^The dermal skeleton consists of a thin layer of alate" 
triiadiates lying tangentially without orientation; a^lon^t them 
are a few quadriradiates, with the apical rays directed inwards, 
some of very large size. The gastral skeleton consists of a thick 
layer of large alate quadriradiates, regularly placed with the 
basal rays directed ab^lly and the apical rays projecting into 
the gastral cavity. The skeleton of the central mass of the body- 
wall between the dermal and gastral layers is a closely packed 
mass of irregularly placed tri- and quadriradiates. The quadri- 
radiates, some of which are very large, are mostly arranged round 
the mouths of the excurrent canals, with the apical rays projecting 
into the canals. The large projecting oxea are bunched into 
little tufts. The inner ends usually pierce nearly through the 
wall, and occasionally right through into the gastral cavity. 

But for the presence of the large dermal quadriradiates this 
sponge would be a typical Leucaridra. 

. Text-fig. 104 B. 



LeueiUa irnmncnttf, spicules. X 110. 

(For explanation of the letters see text below.) 

Spicuhe (text-fig. 104 A & B). 

The oxea are of one sort:— 

(a) Kearly straight oxea, sharply pointed at the inner end, 
outer end snake-headed. The largest fragment is 2*8 mm. long 
X 45 /a thick. 
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The triradiates are (rf two sorts:— 

(6) Alate triradiates from the dermis."^ Basal ra^ str^ht, 
160-240/A longxlO-13/A thick. Paired rays, curviDg slightly 
upwaitis, 160-320 /t long x 2-13 p. thidt. Oral angle 110®. 

(c) Subregular triradiates from the body. Rays very shai^y 
pointed, 600-050 fi long x 35-40 /a thiok. Individual e|»icules. 
often have their three rays of different lengths, but the angles 
are always approximately 120*^. 

The quadriradiates are of three sorts:— 

(d) Subdermal quadriradiates. These spicules vary enormously 
in size, and are of peculiar form as shown in the drawing. The 
facial rays are folded inwards, L e. towards the side from which 
the apical ray projects. The maximum facial ray found is 
700 ft long X 26 ft thick. The maximum apical ray is 500 ft long 
X 26 ft thick. 

(e) Alate quadriradiates from the lining of the excurrent canals. 
Basal rays straight, 280-480 ft long x 20-28 ft thick. Paused rays 
nearly straight, 340 420 ft long X 14-24 ft thick. Oral angle 
130°. 

(/) Alate quadriradiates from the gastral layer. Basal rays 
straight, 300-560 ft long x 10-12 ft thick. Paired rays, bending 
upwards, slightly irregularly bent, 240-460 ft long x 8-10 ft thick. 
Apical ray, curved orally, 180-260 ft long x 8 ft thick. Oral 
angle 110° to 120°. 
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2. Notes on tho Australian Fossorial Was))s of tho Family 
S])lie(jid(r, with Dcstiriptions of now Species. By 
RdW^LANI) E. Tt'llNBR, F.Z,S. 

[Rfcoixetl April 0, 19()8.] 

(Plate XXVIand Text-figures 105-110.) 

The Sphegidfe of Aiifitralia have attracted very little notice 
since the time of F. 8niith ; tlie only works in wliich any number 
of species have been dealt with l>eing Kohl’s Monograph of the 
genus Sfthe,r and various papers by Handlirsch on Bpinhex and 
the allied groups. Jii consequence, it has been im])Ossibh* to get 
any reliable idea, fis to the chiiraeteiistic points which might 
atti’act notice as to the peculiarities of Australia in this group, 
^rhe jiresent paper, all hough necessarily v(‘i y in(H>mplete from want 
of sufiicient material, is based upon the laige collection formed 
by the late (lilbert ’rurner in North Quetuisland together with 
smaller additions from other sources. Considtring the Siindy 
natures e)f much of the continent, usually so favourable tofossorial 
wasps, Australia is ratlur jkku* in Hpliegidfe, and several wide- 
I’anging gtuiera repre.sent(*d in almost every other region seem to 
l)e entirely absent. The most notable instances aie the genera 
/*hUanthun ami (h-i/helus, but so conspicuous in the 

Indian and African regions, is also absent. Nor is it likely that 
the absence of these genera in collections is due to insuliicient 
field-work, for North Qm^ensland is the most likely part of the 
continent for these wide-ranging genera to (K*cur in, the line of 
migration having been througli New (Guinea. Thus J am able to 
record two species of Trifpoxylon closely allied to Indi.an and 
Malayan forms, no species of the genus having yet been discovered 
in the south(*rn or western districts. On the contmry, genera 
])eculiar to Australia ar(» not numerous and seem to be |>oor in 
species, though proba]>ly moie exhaustive collecting in Western 
Auhtralia would a<ld to the number. Most characteristic of the 
country are Serico/^horufi and the allitKi genem Zoyphium and 
S]^hodroiPSi^ also tiu* large Kreirus; but the worldwide genus 
is much richer in species in Austmlia than elsewhere. 
l/((rpacta is apparently a tixipical genus, and will probably 
be found to have its heud(juartei*s in New Ouinea. The small 
amount of material available from Oentnvl Australia seems to 
])oint to the plentiful occurrence of a few wide-ranging species, 
mostly identi(!Jil with those of Western Australia. 

StIGMUS QrEEXSLAXDEXSlS, sp. n. 

$ . Clyj)eus strongly convex, mised in the middle into a broad 
Carina, which is more narrowly continued on the front to the 
anterior ocellus. Clypeus and vertex almost smooth, front finely 


* For explanation of the Plato stv p. 636. 
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and closely punctured-rugose, slightly concave, with a depressed 
row of large punctures, bordered within by a carina, along the 
inner margin of the eyes. Eyes large, reaching the base of the 
mandibles and slightly convergent towards the vertex, the 
posterior ocelli rather farther from each other than from the eyes. 
Antennae inserted nearer to the eyes than to each other, the 
flagellum three times as long as the scape. Pronotum very short, 
much narrower than the head, the anterior margin mised and with 
prominent angles, a transverse row of large, deep punctures 
behind it; the propleurae obliquely striated, the mesopleurae 
rugose. Mesonotum and scutellum closely and very finely punc¬ 
tured. The median segment as long as the thorax, vertically 

Text-fig. 105. 



Neuratiou of fore wing. 

1, Stigmui queeiMlandewtit. 2. Taehysphex pilo8ul%k8, 3. Zoyphium kohfii. 
4. OoryteB icarioidea, 6. Nitela kurandof. 6. Piam (Parapiaon) aherrana. 


truncated posteriorly, coarsely transversely striated; a triangular 
space reaching from the base to the apex bordered by raised 
carime, with two parallel longitudinal carinsB close to the middle 
reaching from the base to the apex. Abdomen subsessile, not 
petiolate, smooth and shining, about as long as the thorax and 
median segment combined. The second cubital cell is veiy small, 
triangular, and almost petiolate, the recurrent nervure is received 
at about one-third from the apex of the first cubital cell, whic^h is 
longer than is usual in the genus. 

Black; the mandibles pale yellow; antenna, legs, and tegula 
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pale ferruginous. Wings hyaline, slightly iridescent; nervures 
pale ferruginous. 

Length 5 mm. 

Hah, Mackay, Queensland {Turner) \ April. 

Differs from typical Stigmua in the non-petiolate abdomen, 

Harpactophilus stbindachneei Kohl. 

$ . The posterior ocelli are nearer to the posterior margin of 
the head than to each other. 

(S . The mandibles, antennae, and legs are ferruginous; the 
front, cheeks, head beneath, and prosternum golden. The front is 
much more closely and finely punctured than in the female. The 
apical dorsal segment of the abdomen is strongly emarginate. 
As in all the species of the genus, there is a semicircular depression 
at the base of the second venti-al segment. 

llah, Mackay, Queensland ; October to May. Also from Cairns 
and Cooktown. 

Harpactophilus bioolor Bm, 

2. Very near H, steindctcJmeri^ from which it difiers in the 
greater breadth of the thorax, which is almost as wide as the head, 
the more prominent angles of the pronotum, and the fuscous 
colour of the wings. 

Hah, Mysole. 

Harpactophilus kohlii, sp. n. 

$ . Mandibles bidentate at the apex, the teeth short and feeble, 
the inner tooth a little the longest. Cly}>eus convex, with a 
longitudinal carina from the base almost reaching the apex, at the 
extreme apex there is a small, smooth, triangular truncation ; the 
sides of the cly})eus are punctured. Above the clypeus is a veiy 
{)rominent, narrow, longitudinal carina, on each side of which ai’e 
short curved stria*. The front l>etween the eyes and the base of 
the antenme is very closely punctured and covered with short, 
thin, greyish pul)escence. Antennfe inserted very low down on 
the sides of the clypeus, fai‘ apart, as far from each other as from 
the eyes, the scape as long as the first five joints of the fiagellum 
and ec]ual in length to a little more than two-fifths of the distance 
between the eyes at the base of the antennw. Vertex very 
coarsely rugose-striate, the cheeks veiy broad and coaraely striated. 
The ocelli situated in an almost equilateral triangle, the posterior 
ocelli almost in a straight line with the summit of the eyes, 
half as far again from the eyes as from each other, and more 
than twice as far from the posterior margin of the head as 
from each other. Eyes surrounded by a narrow sulcus, which 
is coarsely and closely punctured. The posterior margin of the 
head broadly emarginate, and about one-third broader than 
the mesonotum. Pronotum depressed below the level of the 
mesonotum and invisible from above. Mesonotum punctured- 
rugose, more than half as broad again as long; the scutellum 



460 MR. R, E. TURNER ON [May 12, 

almost smooth. Mesopleurse mther finely rugose-striate. Median 
segment much broader than long, narrowed towards the apex and 
vertically truncate iX)steriorly, shorter than the mesonotum; a 
large triangular space ocoupying almost the whole of the dorsal 
surface very coarsely reticulate and enclosed by carin»; the sides 
of the segment striated, the surface of the posteiior truncation 
coarsely rugose. Abdomen smooth and shining, shorter than the 
thorax and median segment combined. Legs not spinose. 

Black; the mandibles (except the extreme apex), the scape of the 
antennae, the apical half of the femora., the tibia? above, and the 
tegulae yellow; the apex of the mandibles, the fiagellum, the 
aMomen, the base of the femora, the tibiae beneath, and the tarsi 
feiTuginous. Wings hyaline, nervures pale ferruginous. 

The second cubital cell is more pointed on the mdial nervure 
than in H, stenidacJmerl Kohl, from which it may also be dis¬ 
tinguished by the small triangular ti*uncation at the aj)ex of the 
clypeus, the larger head, which is much more pi oduced posteriorly, 
and the absence of a visible pi*()riotum above. It is st)inewhat 
intermediate between //. stehidachnerl and //. arator, but is 
nearer to the former. 

Length 7-8 mrn. 

Hah, Mackay, Queensland {Turner), 

Harpactophilus sulcatus, sp. n. 

5 . Clypeus triangular, convex, with a longitudinal cfirina from 
the base not quite reaching the a})ex, where there is a very small 
oblique triangular truncation. Mandibles feebly bidentate at the 
apex, the outer tooth a little the longest. Antenna? a little longei* 
than the head, the length of the scape equal to nearly half the 
distiince between the eyes at the insertion of the autenme ; the 
first four joints of the fhigellum much longer ♦^haii broad, the 
second joint twice as long as the firat and more than half as long 
again as the second. Head very large, coaisely longitudinall}^ 
striated, the stria? cuiwing round the summit of the eyes, a narrow 
depressed line divided by deep punctures round the mai*gin of the 
eyes, the small space between the eyes and the biise of the 
mandibles smooth. 'J'he posterior ocelli nearly twice as far from 
the eyes as from each other and alnrut the same distance from the 
posteiior margin of the head as from the eyes. The posterior- 
margin of the head depressed and broadly emarginate. Pronotum 
depres.sed below the mesonotum ; the mesonotum aliout one-third 
narrower* than the head, about half os broad again as long, 
coarsely longitudinally striated in the middle, coarsely rugose on 
the sides. Mesopleurae obliquely striated; scutellurn almost 
smooth. Median segment a little shorter than the mesonotum, 
the large enclosed triangular area on the dorsal surface very 
coarsely rugose, the segment strongly nan-owed to the apex and 
vertically truncate posteriorly, the sides coarsely striated. 
Abdomen shining and almost smooth. The carina on the front 
of the head, between the grooves for the scape, is less strongly 
developed than in the allied species. 
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Black; the base of the scape yellow in front; the mandibles 
(except the extreme apex), the antennas, abdomen, tibiae, tarsi, and 
the apex of the femora ferruginous. Wings fusco-hyaline, 
nervures dark ferruginous. 

The second cubital cell on the ludial nervure i.s about one-third 
of the length on the cubital nervure, the radial cell is longer than 
in the allied species, and the nervures both on the fore and hind 
wings are prciduced, reaching much nearer to the margin. The 
recurrent nervure is i*eceived just before the apex of the first 
cubital cell. 

Length 8 mm. 

Text-fig. 106. 



1. Jiarpoctophilus sulcafus (liead). 2. H. sfeindarhneri Kohl: ^ organs. 

Ilah. Kuranda, near Cairns, Queensland (7'urner); January. 

Most nearly allied to //. arator and //. kohlii, but the head is 
much shorter and broader than in the former species ; the antenna* 
are longer than in other sjw^caes of the genus ami the proportions 
of the Imsal joints of tlie flagellum veiy difterent. 

llAiirACTOPUiLUs ARATOR, sp. n. (Plate XXVI. fig. 1.) 

5 . Mandibles bidentjite at the apex, the teeth short and feeble. 
Clypeus veiy slightly advanced, obliquely triangularly truncate 
from the centre to the apex. Head ver}' large, subquadrate, 
einarginate posteriorly, half as broad again aa the mesonotum, 
dxceeiliiigly coarsely striatetl, the stria* longitudinal, curving 
round the summit of the eyes; a very strong longitudinal ciirina 
stiirting just below the anterior ocellus and produced in the shape 
of a ploughshare prominently overhanging the base of the clypeus. 
Eyes not quite reaching the base of the mandibles ; the posterior 
ocelli nearly twice as far from the eyes as fi’om each other 
and more than half as far again from the posterior margin of the 
head as from the eyes. Antennae inserted lower than the base of 
the clypeus, far ajmrt, iis far from each other as from the 
eyes. Pronotum depressed below the mesonotum, which is 
coarsely longitudinally striated; the scutellum short, almost 
smooth, with a feebly impressed median line. Median segment 
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shorter than the mesonotum, narrowed and truncate posteriorly, 
the dorsal surface exceedingly coarsely reticulate, the sides of 
the segment and the mesopleune coainsely obliquely striated. 
Mesosternum transvei«ely striated. Abdomen hardly as long as 
the thorax and median segment combined, smooth and shining, 
only four segments visible from above, the fifth segment beneath 
very deeply emarginate, the sides almost encircling the apical 
segment. Tibiae and tarsi not spinose. Black; the mandibles, 
antennae, tibiae, tarei, posteiior femora, and abdomen ferruginous. 
Wings hyaline, the basal half tinted with fulvous, nervures 
ferruginous. The stigma is larger than in the common H, stein- 
duchneri Kohl, and the recuirent nervure is received just before 
the apex of the first cubital cell. 

Length 8 mm. 

TIah, Cairns, Queensland {Dodd), 

Described fix)m three specimens in the British Museum. 

Harpactophilus tricolor, sp. n. (Plate XXVI. fig. 2.) 

2 . Mandibles slender, bidentate, the inner tooth short. Clypeus 
smooth and shining, ti’iangular, convex in the middle at the base, 
with a small triangular truncation anteriorly. Front very broad, 
with a short prominent carina above the base of the clypeus. 
Antennsp shorter than the hea<l, the scape stout and neai'ly half as 
long as the flagellum and less than half aslongas the distance l)et ween 
the eyes at the base of the clypeus, the antenna) at the base as far 
from each other as from the eyas. The posterior ocelli nearer to 
each other than to the eyes, situated on the vertex a little behind 
the summit of the eyes and fully half as far again fi*om the 
posterior margin of the head as from each other. Front finely 
longitudinally striated, most strongly just below the ocelli; veitex 
almost smooth, very finely striated behind the eyes. Eyes not 
quite reaching the base of the mandibles. The postenor margin 
of the head strongly emarginate. Pronotum transverse, very 
short, nan*ower than the head by about one-third, the anterior 
angles acute and j)rominent. Mesonotum punctured, shoi-ter than 
the median segment and a little longer than broad ; scutellum 
short and brotid, almost smooth. Median segment rectangular, 
longer than broad, vei tically truncate posteriorly, tis broad as the 
mesonotum, rugose; with a triangular space enclosed by carina? 
and divided by a longitudinal carina from the base to the apex, 
the surface of the truncation coarsely transversely striated. 
Abdomen smooth and shining, as long as the thorax and median 
segment combined, the six dorsal segments all well defined. 
Mesopleui'fle almost smooth. Legs without spines, except the 
apical spines of the tibiae. 

Black; the mandibles, clypeus, front, antennae, cheeks, the 
head beneath, the tegulae, and the anterior and intemediate legs 
yellow; the abdomen and the posterior legs light ferruginous. 
Wings hyaline, iridescent; nervures testaceous. 

The neuration is similar to that of //. steindachneri Kohl, but 
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the secoiid cubital cell is not pointed on the radial iiei viire, being 
^ibout one-third as long on the iwlial as on the cubital nervure. 

Length 5-6 mm. 

Hah, Mackay, Queensland {Tamer) \ September-December. 
Described from two specimens. 

This is a much slenderer species than Jf. steiadachaeri and is 
much less coarsely sculptiued. The jnonotum is less depressed 
and has the anterior angles strongly prominent, in tliese characters 
sliowing an approfudi to the genus SplJomena. 

PSENULUS INTEIISTITIALIS Cam. (Plate XXVI. tig. 4.) 

Pseaulas mte.rstitialis Cam. Tijdsch. v. Ent. xlix. p. 222, 1906. 

Psen, ItdescmH Turner, Ann. ct Mag. Nat. Hi.st. (7) xix. p. 273, 
1907. 

Hah, Etna Bay, NewCuinea ; ]\Iackay and Cairns, Queensland. 

I have not seen Cameron s type, but his description is (juite 
ssutficient. 

Ammopiiila claws Fab. 

Sp]u‘.r clavas Fab. Hy.st. Ent. p. 348. n. 12, 1775. 

J. Mandibles (juadridentate; clyj)eus shining, very sparsely 
punctured, with a few coarse black hairs, a broadly triangular, 
obli(|ue truncation at the apex, tlie aidcal margin very feebly and 
rather broaidly emarginate in tlie middle. Second joint of the 
tlagellum half as long again as the fii‘st and tliird combined. 
Eyes ])arallel (Ui the inner mai’gins ; the posterior ocelli nearly 
half as far again from the eyes as from each othei*. Head opaque, 
finely punctured ; a Hue, impres.sed and slightly cuiwed, transverse 
line belnml the posterior ocelli; the front concave, with a delicate 
sulcus from the anterior ocellus, clotlie<l with rather spjirse greyish 
pubesc;ence. Ibonotum ami mesonotum coansely trans\ersely 
striated, the posterior half of the mesonotum with oblicpie striie 
con vei-ging towai’ds the middle of the jwst^rior margin. Scutellum 
longitudinally striated ; the mesopleurte and metajdeui'te vertically 
striate-rugose. Median segment transversely striated, the striie 
somewhat oblique, the middle of the segment coarsely reticulate 
and rather strongly convex at the Uase ; the exti’eme apex of the 
segment with a little short, pale, fulvous pubescence. Abdomen 
shining, the four a})ical .segments pruinose ; the petiole twH)-jointed, 
equal in length to the posterior tibia and basal joint of the tarsus 
combined. Tarsal ungues simple, without a pad ; the comb of 
the anterior tarsi with four slender spines on the outer margin of 
the basal joint, excluding those on the apical process. 

Black; the mandibles in the middle fusco-ferruginous; the 
sca 2 )e and tw^o basal joints of the flagellum, the tegula*, the legs 
(except the coxie and spines of the tarsi), the petiole and the first 
following segment of the abdomen blight ferruginous; the base 
of the second joint of the petiole black ; the four apical segments 
steel-blue. Wings pale flavo-hyaline, lighter at the apex, nervures 
testaceous. 

Proc. Zool. Soc.— 1908, No. XXX. 
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(5*. Mandibles bidentate ; clypeiis and front clothed with fine, 
Hhort, silvery pubescence ; the clyjjeus as long as the breadth at the 
middle, bioadly emarginate on tlie apical margin, Secoml joint 
of the liagellum only slightly longer than the fii*st and third com¬ 
bined. Eye> rather strongly convergent towards the clypeus. 
The wJiole of the inesonotum transversely striated; niesopleur<e 
and nietapleiirje rugose. Petiole ^ ery long, etpial in length to the 
posterior tibia and three basal joints of the taisns combined. 

Black ; the tegula?, the second joint of the petiole beneath, and 
the first following segment t>f the abdomen at the base above and 
]>eneath ferruginous ; the abikanen lieyond the j^etiole ])ruinose, 
dark steel-blue. Wings hyaline, clouded on the outer margin; 
nervures black. 

Length, 2 23 min., cT 22 mm. 

Hah. Mackay to Ca])e York, Queensland [Turner)', November 
to May. 

Very near A. instahllls 8m. in the female sex, but difier& in the 
form of the clypeus and in the proportionate length of the joints 
of tb€» flagellum. The p(‘tiole is also longer. Also near ^1. hasalls 
Sm. fr(jm India. 

A common s}>ecies throughout the coastal districts of North 
Queensland. ’Ilie male is very diflerent from thos(*of other Aus¬ 
tralian species, and allied to Indian forms. 

Ammophila avrifera, sp. n. (Plate XXVl. tig. 3.) 

2 . ISfandibles witJ a \'ery long acute apical tooth, the inner 
margin with three teeth, the one nearest the ajjex very short [uid 
broadly truncate, the second broa<l and rounded, the basal one 
very small and acut(*. Clypeus veiy slightly convex, dejnessed at 
the apex and subtruncate, very sparsely puncturt^l, the junctures 
veiy large. Anttmna* inserted about two and a half times as far 
from the eyes as from eacli other, about one-thiitl finther from 
the anterior ocellus than from the apex of the clypeus; the second 
joint of the flagellum about five times as long as the first and 
twice as long as the third. Posterior ocelli about one-(juarter 
further from the eyes than from each other. Head o['a(jue, 
almost smooth, with a longitudinal sulcus from tlie anterior ocellus 
to between the antenna*; the front round theba.''e of the antenna* 
slightly concave. Pronotum coarsely tiansversely striated ; 
mesoiiotuin very obscuiely transversely striated, the stihe almost 
obsolete on the disc, a deep and broad longitudinal sulcus from the 
anterior margin not reaching tlie posterior mai gin, a i*aised curved 
Carina above tlie tegula*. Mesopleuia? rugcse; mescsternum 
transversely striatHl. Hcutellum longitudinally striated ; median 
segment transveisely striated, the strife arche<l in the middle and 
rather obscure, as long as the mesonotum and pronotum combined. 
Abdomen coriaceous, the petiole two-jointed and as long as the 
posterior tibia and first tarsal joint combined ; the apical segment 
with long black hairs on the sides. 7'arsal ungues simple, not 
bidentate, and without a jad. 



1908.] 


AUSTRALIAN FOSSORIAL WASPS. 


465 


Bright golden ferruginous; the head (except tlie bjisal half of the 
mandibles), the scape, and five basal joints of the flagellum black; 
the mesostemum, the four apical abdominal segments, a spot on 
the middle of the petiole, and pait of the ventral surface of the 
petiole and the next segment Idaek. Wings pale flavo-hyaline, 
very faintly tinged with fuscous at the apex; nervures ferruginous. 

Length 28 mm., exp. 29 mm. Breadth of mesonotum between 
the tegulje 3 mm. 

Ilah, Port Darwin (Turner ); December. 

Allied to A, ardene 8m., but is a much less robust species and 
less strongly sculptured. 

The male has the mandibles bidentate, the clypeus longer than 
broad, the second joint of the flagellum less tlian twice as long as 
the third, the eyes convergent towards the clypeus, not pamllel on 
the innei* margins as in the female, the mesonotum and median 
segment much moi-e stiongly stiiated. The antennae are almost 
wholly black, as are also the disc of the mesonotum and the sides 
of the median segment; the apical joints of the posterior tarsi 
are fuscous. 

Length 24 mm. 

Ammopiiila evuexsis, sp. n. 

$ . IMandibles quadrideiitate, the outer tooth very long and 
acute. Clypeus short Jiiid broad, the apical margin depressed, 
very shallowly emarginate in the middle; sparsely punctured and 
with a few long black hairs. Antenna* insei*ted close together; 
the second joint of the flagellum more than twice as long as the 
third, which is twice as long as the first. Eyes parallel on the 
inner margin, the posterior m'elli a little fuither from the eyes 
than from each other. Head sulK^pacjue, almost smooth, a very 
fine transverse sulcus behind the |K).sterior ocelli and not extending 
beyond them, a longitudinal frontal sulcus from the anterior 
ocellus, the front between the ba.se of the antenna? and the 
eyes clothed with short, thin, cinereous pubescence. Pronotum 
coarsely, mesonotum more finely transversely striated; a longi¬ 
tudinal median sulcus on the anterior half of the mesonotum, in 
which lies a short longitudinal cariiia, Scutellum longitudinally 
striated; the mesopleurfe and metapleurte rugose-striate, the 
me.sopleune with a short, fine and shallow, vertical sulcus l^low 
the anterior wings. ^Median segment transversely striated, the 
.stria* slightly oblique, coai-sely reticulate along the middle, broadly 
at the base and narrowly at the apex. Abdomen shining and 
almost smooth, the apical segments not pruinose; the petiole two- 
jointed, the first joint seen from al)Ove very slightly longer than 
the second, the two combined a little longer than the j)Osterior 
tibia and the basal joint of the tarsus combined. Tarsal ungues 
simple, without pids, the comb of the anterior birsi rather long, 
with four spines on the basal joint, excluding those on the apical 
process. 

Light ferruginous; the heiid black; the mandibles except at 
the apex, the basal half of the antennae and the mouth-parts 

30* 
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ferruginous; the posterior half of the mesonotum, a xnedian 
longitudinal line on the anterior half, and the spines and ungues 
of the tarsi black; the three apical abdominal segments shining 
steel-blue; a spot at the base of the second joint of the petiole 
black. Wings hyaline, the base of the anterior pair pale flavo- 
hyaline; nervures testaceous. 

The second and third cubital cells are equal in length on the 
radial nervure. 

Length 18 mm. 

Hahn Killalpanima, S. Australia, 100 miles east of Lake Eyre 
{H Jn HiUier). 

Type in British Museum. Described from two specimens. 

Near A. instabilia Sm., but is a smaller and more slender 
insect; the second joint of the flagellum is longer in proportion, 
and the dorsal surface of the median segment is not sharply 
raised towards the median line as in typical instabilia. 

Ammophila instabilis 8m. 

Ammophila instabilia 8m. Cat. Hym. B. M. iv. p. 214. n. 36, 
1856, 5 . 

Ammophila impatiena Sm. Tmns. Ent. Soc. London, p. 247. 
n. 1, 1868, d (as $). 

These are without much doubt the sexes of one species. 

Hah. Champion Bay, W. Austmlia. 

Ammophila ardens Sm, 

Ammophila ardena Sm. Trans. Lnt. Soc. London, j). 247. n. 2, 
1868. 

Hab. Swan Eiver {Du Boiilay), Mackay, Queensland {Turner). 

Ammophila suspiciosa Sm. 

Ammophila anspicioaa Sm. Cat. Hym, B. M. iv. p. 214. n. 35, 
1856. 

This is the only Australian species known in which the petiole 
is one-jointed. It is, as Smith pcunts out, scarcely distinct from 
the N.-African species A. argentea Brulle. 

Hab. Melbourne; Lake Eyre district; Perth ; Tasmania. 

Sphex (Isodontia) albohirtus, sp. n, 

2 . Mandibles broad and tridentate. Clypeus rather spu-sely 
punctured, clothed with very shoi-t, close pubescence which shows 
as silver, in some lights, with sparse, long, brown bail's; slightly 
convex at the base and subcarinate, very broadly and shallowly 
emarginate at the apex, with a small and narrow emargination 
in the middle of the apical margin, the angles of the emargination 
produced into minute spines. Second joint of the flagellum as 
long as the thii'd and half of the fourth. Eyes slightly con¬ 
vergent towards the clypeus, separated on the vertex by a space 
equal to the length of the third and fourth joints of the flagellum 
combined, and by nearly the same distance on the clypeus; the 
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posterior ocelli a little nearer to each other than to the eyes. 
Head shining, finely and rather siiarsely punctured, the front 
with very short silvery pubescence, the sparse long hairs on the 
vertex brownish grey. Pronotum tmnsverse and vertically 
depressed; the mesonotum spai-sely, the mesopleune closely punc¬ 
tured ; scutellum fiat. Median segment punctured-rugose, with a 
short longitudinal sulcus near the apex, without a sulcus from the 
stigma. Petiole as long as the basal joint of the posterior tarsus; 
the pubescence on the ^letiole and the sides of the median segment 
long and whitish, on the dorsal surface of the median segment 
very pale brown and veiy sparse. Abdomen shining and almost 
smoodi, the first segment as long as the second, the apical segment 
finely punctured and aubopaque. The first recurrent nervure is 
received near the apex of the second cubital cell, tlie second near 
the brse of the thM cubital cell; the second cubital cell is very 
large, subrectangular, more than half as long again on the cubital 
nervure as high. 

Black; the abdomen with obscure blpe reflections. Wings 
dark fusco-hyaline flushed with purple, Ji^^rvures black. A patch 
of short fulvous pubescence at the aj^ex of the posterior tibia^. 

S . Similar to the female, but the emargination on the middle 
of the apical margiji of the clypeus is very faintly indicated ; the 
abdomen is pruinose. 

Length, $ 21 mm., c? 19 mm. 

Ilab, Mackay and Cairns, Queensland (Turner ); December tf) 
March. 

The wings are mther paler in Cairns specimens. 

Allied to S, vMidatiis Kohl, from Timor, also to S, niorosus 
Sm. and S, prasUnius Guer. The la.st two may prove to refer 
to one species. The emargination of the clypeus and the pale colour 
of the pubesc^ence will serve to distinguisli the present species. 

Sphex (Isodontia) nioellus Sm. 

Sphex nigella Sm. Cat. Hym. B. M. iv. p, 255, 1856. 

Hah, Mackay and Cairns, Queensland (Turner), 

This species seems to occur throughout Southern Asia and also 
in W. Australia, 

Sphex (Isodontia) obscurellus Sm. 

Sphex ohscureUa Sm. Cat. Hym. B. M. iv. p. 251, 1856. 

Hah, Tasmania. 

Very near S, nigellus, fi-oiu which it may be distinguished by 
the much shorter petiole and by the shape of the third cubital 
cell, which is as long tis the second on the mdial nervure; the 
clypeus is also rather longer. 

Sphex wallacei, nom. nov. 

Sphex nitidAventria Sm. Proc. Linn. Soc., Zool. hi. p. 158, 1859 
(nec Spinola). 

Kohl states that nitidwentris Spin, also occurs in Java and 
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Luzon, though a S.-Amerioan species. The species in the British 
Museum which is identified as nitidiventru Spin., rightly in my 
opinion, though somewhat resembling Smithes species, has the 
petiole much longer and the clypeus different. 

Hab. Aru {Wallace)*, Mackay to Cape York {Turner). 

A common species in North Queensland. 

Sphex oilberti, sp. n. 

$ . Clypeus convex, trmngularly flattened from the middle to 
the apex, the apical margin very feebly and narrowly emarginate 
in the middle, the length equal to about three-quarters of the 
breadth at the apex; sparsely and rather coai'sely punctui*ed, with 
a feeble longitudinal carinafrom the base not reaching the middle, 
very sparsely clad with long, stiff, black hairs, the sides in some 
lights showing silvery reflections on very short, *fine pubescence. 
Front clothed with very short, fine pubescence, silvery below the 
base of the antennie, golden above, with very sparse, long black 
hairs above the base of the clypeus ; the vertex bare, opaque, and 
almost smooth. Antenna twice as far from the eyes as from 
each other; the first joint of the flagellum very short, the second 
and first together about equal in length to the third and fourth. 
The inner margins of the eyes almost parallel, converging slightly 
on the vertex ; the posterior ocelli are nearer to each other than 
to the eyes. Pronotum slightly depressed below the level of the 
mesonotum, veiy steeply sloped anteriorly, opaque and smooth, 
the posterior margin with very short silvery pubescence. Thorax 
opaque, very finely and closely punctured ; the mesonotum slightly 
depressed anteriorly in the middle and with an obscure longi¬ 
tudinal sulcus on each side above the tegulte; the scutellum flat, 
with a very faint longitudinal line in the middle ; postscutellum 
transversely depressed at the base; the mesopleurte subopaque 
and very shallowly punctured. Median segment opaque, spai’sely 
punctured, with sparse, stiff, blackish hairs; an obscure longitu¬ 
dinal sulcus from the base to the apex, the dorsal surface bordered 
by a, very narrow shallow sulcus ; a deeper and broader sulcus, in 
which are regular tmnsverse striie, on the metapleurfe from the 
stigma to the posterior angle. Abdomen shining, spa^rsely and 
very finely punctui^ed; the epipygium coarsely punctured, with 
sparse and very long black hairs, and convex; the petiole not 
quite equal in length to the third joint of the posterior tarsi. 
Tarsal ungues with two small teeth near the base ; the spines of 
the anterior tarsus long. The length of the third cubital cell on 
the radial nervure is about equal to the distance of the first 
transverse cubital nervure from the stigma; the first recurrent 
nervure is received at about one-fifth from the apex of the second 
cubital cell, the second at two-fifths from the base of the third 
cubital cell. 

Black; the abdomen steel-blue. Wings flavo-hyaline, broadly 
pale fusco-hyaline at the apex; neiwures ferruginous. 

Length 26-28 mm. 
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Hah. Mackajr, Queensland {Turner) ; February. 

V'ery near S. diaholicm Sm., the Oriental form of rufipennis 
Fab., but differs in the postscutellum, which is not longitudinally 
divided or luised into a small tubercle on each side near the 
middle; the petiole also is rather shorter, and the abdomen is 
shining instead of opaque. 

Cerceris inexpectata, sp. n. (Plate XXVI. fig. 5.) 

2 . Mandibles blunt at the apex, with a large triangular tooth 
on the inner margin nearer to the base than to the apex. Clypeus 
sparsely puncture<l, broadly truncate at the apex, the central lobe 
slightly convex, bluntly produced on the apical margin at the 
junction of the latei'al lobes, nearly twice as broad at the apex as 
at the base. The antenrife are insei*ted above the clypeus, at a 
distance from its l>t\se equal to three-quartei’S of the greatest 
length of the clypeus; the second joint of the flagellum is at 
least twice as long as the first ami half as long again as the third ; 
at the base the anteniife are separated from the eyes by a distance 
ecjual to the length ()f the sca})e, and frpm each other by about 
two-thirfls of that distance. The eyes are slightly convergent 

Text-fig. 107. 



CWci ris • pyifidinl area of ^. 

]. C, inexpectata. 2, O, lahecnlaia, 3, C. prtedura. 4. C. multigvtiata. 

towards the vertex; the jKisterior ocelli are about one-third 
further fix>m tlie eyes than from each other, and as far from the 
posterior margin of the head as from the eyes. Head very broad, 
at least one-thh*d broa^ler than the mesonotum, the vertex coarsely 
punctui*ed-rugose, the front spai-Ncly and shallowly punctured, 
with an elevated carina between the antennje. Pronotum very 
short, strongly rounded at the angles; mesonotum rather sparsely 
punctured, with a very shallow sulcus from the anterior margin 
not I’eaehing the centre; mesopleum very coarsely punctured; 
scutellum short, very broailly truncate at the apex. Median 
segment strongly but not veiy closely punctured at the sides, with 
a sulcus from the base to the apex; the triangulai* space at the 
base smooth. Abiloinen coarsely punctured, most closely on the 
third and fourth segments; the first segment rectangular, a little 
broader than long, nearly half as broad as the apex of the second 
segment; the dorsal pygidial area rugose, truncate at the apex, 
where it is half as broad as at the base. 
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Black ; the base of the mandibles, clypeus, front as high as the 
base of the antennee, the frontal caiina, the sides of the pt’onotum, 
the postscutellum, a large spot on each side occupying the whole 
length of the median segment, the sides and apex of the first 
abdominal segment, the second segment except a triangular mark 
at the base, the apex of the fifth segment very broadly, and the 
two basal ventral segments yellow; the antennae, the outer orbits 
of the eyes connected with a broad band on the posterior margin 
of the head, a large spot on each side occupying the greater 
part of the mesonotum, the scutellum, the apex of the fifth ventral 
segment, and the legs dull ferruginous; the coxbb above black. 
Wings pale flavo-hyaline, nervures light testaceous, a faint cloud 
in the radial cell. 

Length 14 mm., exp. 24 inm. 

Hah, Mackay, Queensland {Turner) \ November. 

Oerceris labeculata, sp. n. 

$ . Mandibles simple, blunt at the apex. The central lo)>e of 
the clypeus slightly convex and feebly porrected at the apex, 
narrowly einarginate anteriorly, the angles of the eniargination 
produced into short teeth, narrowly truncate at the base, the 
length almost as great as the greatest breadth. Antenme inseited 
high up on the front, nearer to each other than to the eyes, from 
which they are separated by a distance less than the len^h of the 
scape, which is short j the second and third joints of the flagelbam 
nearly equal in length. The antenna are separated from the 
base of the clypeus by a distance equal to two-thirds of the length 
of the clypeus. Inner margin of the eyes parallel; the posterior 
ocelli nearly as far from each other as from the eyes and nearei' 
to the posterior margin of the head than to each other. Front 
sparsely and shallowdy punctured, the carina l^etween the antenna^ 
not veiy strongly raised ; veitex, mesonotum, mesopleura*, and 
sides of the median segment coarsely punctured-rugose. Pro- 
noturn stirngly rounded at the angles; the triangular space at 
the base of the median segment finely obliquely striated. First 
abdominal segment longer than broad, depressed at the base; the 
abdomen deeply and closely punctured ; the pygidial area finely 
punctured, narrowly truncate at the a 2 >ex, wdiere it is only half 
as wide as at the base, rather broader in the middle than at the 
base. 

Black; the mandibles at the base, the clyj^eus except the base 
and the extreme apical margin, the apex of the interantennal 
Carina, the inner orbits of the eyes as high ns the base of the 
antennce very broadly, and the scaj^e of the antennse pale yellow; 
the posterior margin of the j^ronotum interrupted in the middle, 
the postscutellum, the apical margin of the first, second, and 
fourth abdominal segments, and a short vertical streak on the 
mesopleurse, orange-yellow; the flagellum, tegul», scutellum, fii-st 
abdominal segment, the middle of the second, the ajiex of the 
fifth, the pygidium, and the legs (except the coxa*, trochanters, 
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and base of the femora) ferruginous. Wings hyaline, stained 
with fuscous along the costa, nervures black. 

c?. As in the female, but the clypeus is ratlier longer and not 
porrect at the aj)ex, and the apical half of the fifth abdominal 
segment is yellow. 

Length, 2 9 mm., d 8 mm. 

Hab, Cairns, Queensland {Turner ); December and January. 

Somewhat related to C\ antipodes Sm,, but the head is much 
narrower and it is a much smaller species. The clypeus is also 
very different. 

Cerceris multiguttata, s]\ n. 

2. Clypeus more than twice as broad as long on the central 
lobe, short, slightly piurect at the apex, the apical margin very 
slightly and bi'oadly emaiginate, with four minute teeth. Antennic 
inserted nearer to each other than to the eyes, sepamted from the 
eyes by a distance equal to three-(juartei*s of the length of the 
scape and about the same distance from the Vjase of the clypeus; 
the second joint of the tlagellum twice as long as the first and 
half as long again as the third. The inner orbits of the eyes 
very nearly pai'allel; the posterior ocelli a little further from the 
eyes than from each other, and al)out the same distance from the 
posterioi* margin of the head a.s fioni each other. Head, thorax, 
and mediiui segment coaisely and closely punctured, the frontal 
Carina strongly raised between the antennfe. Pronotum broadly 
rounded anteriorly ; scutellum very broadly truncfite at the apex. 
Median segment with a shallow sulcus from the base to the apex, 
the triiingular space at the base smooth and shining. Alwiomen 
coarsely punctured, the fourth and fifth more shallowly than the 
basal segments; the first segment brotider in the middle than 
long, slightly narrowed to the bji.se and apex and obliquely de- 
pi'essed at the base, not as long jus the second segment, Pygidial 
area finely rugose, twdce as longjis broad, the sides nearly parallel, 
brojidly rounded at the apex. 

Black; the mandibles at the base, clypeus, outer orbits of the 
eyes, the inner orbits broadly to a little j\bove the base of the 
antennae, a narrow* line from the Jinterior ocellus to the base of 
the cly|)eus, an oblique .spot on each side of the vertex, the pro¬ 
notum narrowdy inteiTupted in the middle, the tegulje, a spot on 
the mesopleurje, a large round spot on each side of the scutellum, 
the postscutellum, a small spot on ejich side on the triangular 
space at the base of the median segment, a large spot on each side 
at the apex extending on to the sides, the first abdominal segment 
except at the base, the apical half of the second segment, the 
thi'ee apical abdominal segments (narrowly black at the base), the 
tibi«e, tarsi, and the apex of the femora all dull brownish yellow. 
Wings hyaline, tinged with fulvous, darker on the costa; nervures 
ferruginous. 

Length 14 mm. 
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The male is similai’ to the female, but the central lobe of the 
cly^>eus is nearly as long as broad, truncate at the apex, and the 
yellow spots on the vertex are smaller. 

Length 9 mm. 

Hah, Mackay, Queensland October. 

Cercebis PR^nuRA, sp. n. 

5 . Clypeus depressed on the anterior margin, widely and 
shallowly emarginate, the central lobe twice as broad at the apex 
as long. Antennas inserted half as far again from the eyes as 
from each other, the distance between them and the eyes equal to 
a little less than the length of the scape, the distance from the 
base of the clypeus nearly equal to the length of the scape and 
the first joint of the fiagellum combined; the second joint of the 
flagellum is twice as long as the first and not quite half as long 
again as the third. The inner orbits of the eyes nearly parallel; 
the posteiior ocelli about one-third further from the eyes than 
from each other, but as far from each other as from the posterior 
margin of the head. Clypeus and front shallowly punctured, the 
rest of the insect, except the scutellum, postscutellum, base of 
the median segment, and pygidium, very coarsely and deeply 
punctured, Pronotum very broadly and feebly rounded ante¬ 
riorly, less deeply punctured than the mesonotum; scutellum 
transverse, shallowly punctured; postscutellum smooth. The 
triangulai* space at the base of the median segment is divided by 
a sulcus and is deeply but rather sparsely punctured. First 
abdominal segment alwut half as long again as broad, not as long 
as the second segment; pygidial area gi’anulate, elongate-oval, 
and very narrowly truncate at the apex. 

Black; the mandibles (except at the apex), the clypeus, front 
below the base of the antennae, scape, the carina between the 
antennae, the pronotum broadly interrupted in the middle, the 
tegulae, scutellum, postscutellum, the base of the second abdo¬ 
minal segment broadly, the third segment (with the base broadly 
black in the middle), the fifth segment above, and the legs (except 
the base of the coxae) yellow; the flagellum, the apex of the first 
abdominal segment, the pygidium, and the posterior femora 
ferruginous. Wings hyaline, the radial cell and the apex beyond 
it clouded with fuscous ; nervures fusco-ferruginous. 

S • As in the female, but the clypeus is longer, being as long 
as the breadth of the central lobe at the apex and without the 
shallow emargination, the base a little nearer to the antennae 
than in the female. The scutellum is black ; the first abdominal 
segment feiTuginous; the apex of the fifth and the whole of the 
sixth yellow; the femora and the apex of the posterior tibiae 
ferruginous. 

Length, $ 7 mm., S 6 mm. 

Hah, Mackay, Queensland {Turmr ); April and May. 

Allied to C, proidMor 8m. from Celebes, but the sculpture is 
diiferent, also the shape of the pygidial area. 
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Cerceris venusta 8m. 

Cerceris venusta Sm* Ann. Mag. Nat. Hist. (4) xii. p. 413, 
1873. 

Hah, Mackay and Cairns, Queensland {Turner). 

A species very variable in colour. In specimens from Cairns 
tlie yellow markings are much reduced in size. 

In the male the yellow marks on the median segment are 
sometimes wdiolly absent. The posterior ocelli in this species 
are very near together, about twice as far from the eyes as from 
each other. 

Cerceris australis Sauss. 

C-erceris australis Sauss. Mem. Soc, Phys. & Hist. Nat. Geneva, 
xiv. p. 1, 1854. 

Ilnh. Tasmania {Saas8ure)\ Melbourne to Mackay {Turner), 

LiRIS U-EMORRIIOIDALIS Fab. 

Liris maguifim Kohl, Verb. zool,-bot. Ges. Wien, xxxiii.p. 356, 
1883. 

Though the colour of the pile on the female is more brilliant 
and the sculpture on the median segment rather ^tronger in 
females from Australia, I cannot detect any appreciable difference 
in the male. 

Hah. Mackay to Cape York, Queensland {Turner), 

Larra nigripes Sauss. 

Larrada nUiripes 8aus.s, Reise d. Novara, Zool. ii. p. 1, Hym. 
p. 74, n. 3, 1867: 

Lanui psilocera Kohl, Verb, zool.-bot. Ges. Wien, xxxiii, p. 355, 
1883. 

Hah, Tasmania {Saussure) ; Adelaide, 8. Australia; Mackay, 
Queensland ; Adelaide River, Northei-n Tendtory. 

Saussure's description seems to have been taken from a head¬ 
less specimen, but I think there is little doubt that it is identical 
with Kohl’s species. It is allied to L. mamu/sta Sm. from New 
Guinea. 

Larra femorata Sauss. 

Taehytes femoratus Sauss. Mem. Soc. Phys. et Hist. Nat. 
Geneva, xiv. p. 1, p. 20, n. 9, 1854. 

Hah. Sydney, N.S.W.; Mackay and Cairns, Queensland. 

North Queensland specimens differ a little from southern ones 
in the shape of the pygidium, pronotum, and third cubital cell; 
the antennse also are a little stouter. But the differences are 
very slight and do not seem sufficient 4:0 merit specific rank. 
L. rufipes 8m. from Celebes and L, mendax 8m. from HaJmaheira 
are slight geographical variations of the same species. 
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Larra scelesta, n. 

$. Olypeus very finely and closely punctured, the anterior 
margin shining and very slightly and broadly rounded. Mandiblea 
strongly notched on the outer margin, very blunt at the apex, 
with a fringe of short stift* hairs on the outer margin. Antennae 
inserted nearly as fai* from each other as from the eyes; the 
second joint of the flagellum only a little more than half as long 
again as the fii^t, the third intermediate in length between the 
first and second. Eyes sepaiuted on the vertex by a distance not 
quite half as great again as the length of the second joint of the 
flagellum, librum bilobed. Front smooth and shining, with a 
longitudinal furrow on each side, the anterior ocellus lying in a 
broad and shallow tmiisvei'se depression; the posterior ocelli veiy 
indistinct, with an irregular, shining, transverse depression behind 
them; the vertex minutely punctured. Thorax very finely and 
closely punctured, the pronotum longer and less abruptly depressed 
than in Z. nigrijyes Sauss. Median segment much longer than 
the mesonotum, longer than in X. nigrqyes^ finely rugose, with a 
Carina from the base to the apex, most strongly marked at the 
base, vei*tieally truncate posteriorly, the face of the truncation 
finely rugulose, with a median sulcus. Abdomen shining, very 
shallowly and minutely punctured, the three basal segments witli 
a band of w’hite pubescence on the sides; the pygidial area 
broadly triangular, rather sparsely but deeply punctured. Anterior 
tibiae without spines. The second cubital cell is as long as the 
third on the radial nervure; the third is nearly three times as 
long on the cubital as on the radial nervui'e, the third transverse 
cubital is oblique and almost straight. 

Black ; the mandibles and the .spines of the tibiae fusco-ferru- 
ginous; tegulae testaceous. Wings fuvsco-hyaline, faintly iiidescent; 
nervures black. 

Length 14 mm. 

Hah, Mackay, Queensland {Turner)\ Adelaide River, Northern 
Territory (J, J, Walker), 

Differs from L, nigripes in the shorter ant^niia* w ith differently 
proportioned joints, in the much closei* appioacli of the eyes on 
the vertex, the longer jR’onotum and median segment, and the 
broader pygidium. The pronotum and abdomen difier markedly 
from those of L. australis, wdth which it agrees in the smooth 
anterior tibisc, which are heavily spined in L, nigripes. 

Larra australis Sauss. 

Tachytes australis 8auss. Mem. 8oe. Phys. et Hist, Nat. Geneva^ 
xiv. p. 19, 1854. 

If my identification of this species is cowect it is a Larra. 

Hah, S. Australia; W. Australia. 

Larra pacificatrix, sp. n. 

$. Olypeus very broadly truncate at the apex, opaque and 
almost smooth, with a row of large punctures before the apical 



AUSTRALIAN FOSSORIAL WASPS. 


475 


1908.] 

margin. Second joint of the flagellum more than half as long 
again as the first, the second and third subequal and rather 
shorter than the fourth. Head siibopaqiie, almost smooth, the 
front shining, the margins of the eyes broadly bordered with 
brilliant golden pubescence ; the eyes separated on the vertex by 
a distance equal to three-quarters of the length of the second 
joint of the flagellum. Pronotum depressed below the level 
of the mesonotum, much higher in the middle than at the side.s, 
almost vertical. Mesonotum and scutellum shining and almost 
smooth, only microscopically but very closely punctured ; a large 
patch of short golden pul>escence on the mesopleune below the 
l)ase of the anterior wings. Median segment longer than broad, 
opaque, rather indistinctly transversely striated, the striae more 
f)bscure towards the apex, a median carina from the base reaching 
beyond the middle, vei tically truncate po.steriorly, the face of the 
truncation coarsely transv'ersely striated, with a deep median 
sulcus. Abdomen smooth and shining, highly polished, the 
pygidial area closely punctured; the second ventral segment 
strongly convex, flattened on the .sides at the base and with 
a longitudinal carina fi*om the l>ase not reaching the middle, 
the apex of the first segment narrowly oblicpiely striated. The 
second cubital cell is pointed on the radial nervure, and about 
equal to the third in length on the cubital nervure; the two 
recurrent nervures are received before the middle of the second 
cubital cell, the first much further from the base of the cell than 
from the second. The tarsal ungues are long. 

Black ; the clypeus, scape, first joint of the flagellum, mandibles, 
and legs fei'fuginous; tegiila* testaceous. Wrings fusco-hyaline, 
with a slight purple gloss and tinted with yellow'^; nervures 
black. 

Length 17 mm., exp. 28 mm. 

llah. New Hebrides. 

Type in Oxford University Museum ex coll. Saunders. 

This species is very near Noioijoma. 

Notooonia curysonota Sin. 

Larrada chrysonota Sm. Tiuns. Ent, Soc. London, p. 304, 
1869. 

Larrada crassipes Sm, Ann. & Mag. Nat. Hist. (4) xii. p. 294, 
1873. 

Larva chryaonota Kohl, Yerh. zool.-bot. Ges, Wien, xxxiv 

p. 242, 1884.‘ 

Hah, Champion Bay, W, Australia; Adelaide, S. Austmlia. 

Notogonia REGINA, sp. n. (Plate XXVI. fig. 7.) 

$. Clypeus opaque, shining on the apical margin, which is 
slightly depressed, almost straight, very narrowly and shallowly 
emarginate in the fliiddle; a carina from the base not reaching 
the apex. Head and thorax opaque, the front strongly raised on 
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the inner orbits of the eyes, with a longitudinal median sulcus; 
the anterior ocellus lying in a broad depression which almost 
reaches the eyes; on the vertex the eyes are separated by a 
distance less than twice as great as the length of the fiist joint 
of the flagellum. The second joint of the flagellum is more than 
twice as long as the first and nearly half as long again as the 
third; the fourth and fifth joints about equal to the third. 
Pronotum depressed very much below the mesonotum, very 
steeply sloped anteriorly; mesonotum with a rather broad median 
depression from the anterior margin to the middle. Median 
segment a little longer than the mesonotum, nearly half as long 
again as broad, obscurely transversely striated, the strite almost 
obsolete at the apex, vertically truncate posterioidy, the face of 
the truncation more strongly transversely striated, the sides 
of the segment indistinctly striated. Abdomen subopaque, the 
apical margins of the segments broadly depi'essed. Pygidial ai'ea 
pubescent, with an obscure median carina, the lateral carina* 
strongly raised, separated at the apex by a distance not quite 
equal to the length of the first joint of the flagellum. Anterior 
tibisD smooth, intermediate and postei*ior tibia? with a double row 
of three or four widely sepai*ated and feeble spines ; tarsi spinose, 
the ungues simple and very long. 

Black; the antenna? orange ; the pile on the head and abdomen 
silvery, the abdominal segments with broad bands of pile on the 
apical margin; a pale golden sheen on the pile on the front and 
a small patch of golden j^ubescence at the apex of the posterior 
tibisB, Wings fusco-hyaline, the apex of the anterior wings and 
a broad band across beyond the middle fuscous, the apex of the 
posterior wdngs broadly pale fuscous. Kervures bla(!k; testaceous 
at the apex of the radial and third cubital cells. 

Tlie recurrent nervures are both received before the middle of 
the second cubital cell, the distance between them not exceeding 
one-sixth of the length of the cell on the cubital nervure. The 
third cubital cell is about four times as long on the cubital fis on 
the radial nervure. 

Length 19 mm., exp, 27 mm. 

Uah, Cairns, Queensland (Turner ); December to March. 
Mackay, Queensland ; October. Cape York, Queensland; May. 

The specimen from Cape York has the wdngs fuscous from the 
base, with a large hyaline patch near the apex of the anterior 
wings; the four apical joints of the flagellum are black and the 
spines on the tibia* stronger. 

The specimens from Mackay are smaller, measuring only 12- 
14 mm., the stria? on the median segment are almost entirely 
absent, except on the face of the truncation, and there is a delicate 
longitudinal carina from the base almost reaching the apex. The 
six apical joints of the flagellum are black. 

Notogonia basilissa, sp. n. 

2. Mandibles notched rather deeply on the outer margin; the 
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clypeus opaque, very minutely punctured, clothed with rather 
coarse silvery pubescence, the apical margin transverse, very 
feebly emarginate in the middle and broadly smooth and shining. 
The second joint of the flagellum is a little less than twice as long 
as the first, a little longer than the third, and a little shorter than 
the fourth. Head opaque, the front clothed with rather coai'se 
silvery pubescence; the eyes separated on the vertex by a distance 
rather less than the third joint of the flagellum. Pronotum 
steeply, but not nearly vei-tically sloped, higher in the middle 
than at the sides; the mesonotum broadly but shallowly de¬ 
pressed anteriorly, with sparse pubescence of a dull silver colour- 
on the sides and in the depression. Median segment opaque, with 
a short longitudinal cariiia fi-om the base not reaching the middle, 
very finely and closely punctured and very sparsely covered with 
short gi-ey pubescence, a few short transverse strije near the apical 
angles, the face of the pasterior truncation very shallowly and 
irregulai-ly transvei-sely sti-iated, with a deep and broad median 
sulcus, the sides of the segment almost smooth, delicately obliquely 
striated at the Imse; the segment much longer- than broad. The 
four basal abdominal segments with broad bands of rather dull 
silvery pubescence on the api(5al margin ; the pygidial area rounded 
at the ajrex, rather broad, and clothed with shining w’hitish 
pubescence; the secon<l and third venti-al segments convex, the 
second subcarinate at the base. The distance betw-een the two 
recurrent nervures is less by about one-third than that between 
the first recurrent nervine and the base of the second cubital cell; 
the third cubital cell is more than half as long again as the second 
on the cubital nervure. 

Black ; the five or six apicnl joints of the flagellum, the apex of 
the joirrts of the tarsi, and the wdiole of the apical joint beneath 
fulvous ; teguhe te.staceous. Wings subhyaline, neivures fusco- 
ferruginous. 

Length 13 mm. 

Hah, Mackay, Queensland (Turner ); March. 

NoTOGONIA AGITATA, sp. n. 

2. Clypeus opaque, clothed with silvery pubescence, the apical 
margin br-oadly smooth and shining, transverse. Second joint of 
the flagellum a little more than half as long again as the fii-st, the 
second and thii-d subequal, shorter than the four-th. Head opacpie, 
the front clothed with short silvery pubescence; the eyes separated 
on the vertex by a distance equal to three-quarters of the length 
of the second joint of the flagellum. Mesonotum closely and 
microscopically punctured, longitudinally and rather broadly 
depressed in the mhldle anteriorly, with a short and fine longi¬ 
tudinal sulcus in the depression, the disc with sparse and very 
short cinereous pul>e6cence, the sides with closer pubescence of a 
silvery colour slightly tinged with pale golden. Median segment 
opaque, very finely granulated, much longer than broad; the 
surface of the posterior truncation strongly tiansvei'sely striated, 
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with a deep median sulcus; a very obscure longitudinal carina 
from the base of the segment not reaching the middle. Abdomen 
subopaque; the four basal segments with broad apical bands 
of silvery pubescence ; the pygidial area narrowly truncate at the 
apex, clothed with silvery pubescence ; the second ventral segment 
smooth and convex, with a longitudinal carina on the basal third. 
The third cubital cell is half as long again as the second on the 
radial nervure and as long as the second on the cubital nervure; 
the two recurrent nervures are received by the second cubital 
cell before the middle, the first more than twice as far from the 
base of the cell as from the second. 

Black; the scape lieneath fusco-ferruginous; the tegulie and 
the apical margin of the fifth abdominal segment testaceous, the 
tarsi beneath, the apical joint of the tarsi above, and the tarsal 
ungues ferruginous. Wings hyaline, the outer margin bordered 
with pale fuscous, iridescent; nervures fusco-ferruginous. 

Length 10-11 mm. 

Hah. Mackay and Cairns, Queensland {Turner ); December to 
May. 

NoTOGONIA SERENA, sp. n. 

2. Mandibles very feebly notched on the outer margin; the 
clypeus veiy broadly rounded at the apex, clothed densely with 
rather coarse silver-grey pubescence, almost flat. Scape clothed 
with shoi’t, shining pul^escence, the apex beneath smooth and 
shining ; the first joint of the flagellum half as long as the second, 
the fourth a little longer than the third and about equal in length 
to the second. Eyes separated on the vertex by a distance efpjal 
to the length of the third joint of the flagellum. Head opaque ; 
the pubescence on the front silver-grey and rather coarse, that on 
the broad depressed space round the anterior ocellus pale golden- 
brown. Pronotum very sharply sloped, almost vertical, much 
higher in the middle than at the sides; niesonotum very minutely 
punctured-rugulose; clothed with pubescence, which is mther 
coarse and silver-gi’ey flushed with pale golden on the sides, 
darker and shorter on the middle ; longitudinally depressed from 
the middle to the anterior margin. Median segment longer than 
broad, with a delicate longitudinal carina from the base to the 
middle, i*ather obscurely transvereely striated, the strise most 
distinct at the base and the sides, more opaque than the thorax, 
vertically truncated posteriorly, the face of the truncation in¬ 
distinctly transversely striated, with a low carina from the base 
not quite reaching the apex, the apical margin of the segment at 
the base of the truncation slightly raised. Abdomen opaque, 
pruinose, the apical mfirgins of the four basal segments with broad 
bands of silvery pubescence, which is coarser on the sides than in 
the middle; the pygidial aim more than twice as long as the 
breadth at the base, about half as wide at the broadly rounded 
apex as at the base, clothed with rather coarse golden pubescence. 
The two recurrent nervures are received very close together before 
the middle of the second cubital cell, the finst is slightly curved 
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outwardly near its apex, the second very strongly curved out¬ 
wardly near its base; the second cubital cell is half as long on 
the radial nervure as the third. 

Black; the apex of the fifth abdominal segment and of the 
pygidiuin testaceous, the teguhe testaceous brown. Wings hyaline, 
the apex very faintly tinged with fuscous; nervures fusco- 
ferruginous. 

Length 15 mm. 

Hah, Mackay, Queensland {Turner) ; April. 

NoTOGONIA OBLK^UETIIUNOATA, Sp. 11. 

2 . Mandibles rather deeply incised on the outer margin ; the 
clypeus opaque at the base, with a carina from the base to the 
middle, clothed with short, fine, silvery pubescence, very broadly 
rounded or almost truncate at the ajiex, the apical margin broadly 
smooth and sliining. The second joint of the flagellum ecpial in 
length to the third and more than twice as long as the first. 
Eyes sepxrated on the vertex by a distance equal to the length of 
the second and half of the fiist joints of the flagellum. Head 
opique, tlie front clothed with very short silvery pubescence. 
Fixmotum very steeply sloped, much higher in the middle than at 
the sides; the mesonotum micmscopically punctured, depressed 
in the middle anteriorly, the sides anti posterioi* mai*gin clothed 
with very pale golden pubescence. Median segment opaque, with 
sliort tmnsverse stria* at the apical fiiigles, vertically truncated 
[) 0 .steriorly, the hice of the truncation transversely striated, with 
a longitudinal sulcus from the base to the apex. Abdomen sub- 
o[)a(|ue, the apical margins of the four bfisal segments with bands 
of silver-grey pubescence, broadly int/errupted in the middle on 
the fourth; the pygidial area almost pointeil at the apex, long 
and narrow, shining and sparsely punctured at the base, finely 
punctured and clothed with short, pale, fulvous pubescence at the 
aj)ex. The fii’st recurrent nervure is received almost as far from 
tlie second #is from the base of the second cubital cell; the second 
is moderately rounded outwanlly. The second cubital cell is much 
longer than the third on the cubital nervure and equal to it in 
length on the radial nervure, the thiiMl tmnsverse cubital nervure 
ohli(|ue and scarcely curved, the radial cell short and broad, 
obli(|uely truncate at the apex. 

Black; the mandibU's, the scape beneath, and the anterior 
femora and tibiie beneath fusco-feiTuginous, the apical margin of 
the abdominal segments narrowly testaceous. Wings hyaline, 
faintly tinted with fusc*.ous at the apex, most strongly in the 
radial cell; nervures black, the stigma fusco-ferruginous. 

Length 10 mm. 

Ifab, Port Darwin (Tunie?*) ; November. 

Notooonia retiaria, sp. n. 

2 . Mandibles shining, deeply notched on the outer margin. 
Olypeus transverse, clothed with silvery pubescence, almost fiat, 
pRoc. ZooL. 8oc.—1908, No. XXXI. 31 



480 MR. R. E. TURNER ON [May 12y 

the centre very slightly convex, the anterior margin bare and 
nhining, feebly produced in the middle, and narrowly and shallowly 
emarginate. Antennae inserted at the base of the clypeus, a little 
nearer to each other than to the eyes; the second joint of the 
flagellum fully twice as long as the first, slightly longer than the 
third, about equal in length to the fourth, but a little shorter than 
the fifth. Eyes separated on the vertex by a distance equal to 
the length of the fifth joint of the flagellum. Head subopaque, 
very minutely and closely punctured; the front with a longi¬ 
tudinal depression on each side, the orbit of the eyes elevated, 
the anterior ocellus lying in a broad depression, the posterior 
ocelli indistinct, with a triangular depression behind them. Pro- 
notum higher in the middle of the posterior margin tlian at the 
sides, the middle on a level with the mesonotum, steeply but not 
vertically sloped anteriorly. Mesonotum mici'oscopically and 
very closely punctured and opaque, the mesopleura^ and scutellum 
subopaque, the former more distinctly punctured. Median segm en t 
scarcely longer than the mesonotum, a little longer than broad, 
coarsely reticulate, with an ill-defined carina fi'om the base to the 
apex, sharply but not quite vertically truncate posteriorly, the face 
of the truncation transversely striated, with a median carina. 
Abdomen shining, microscopically punctured, the three l>asal 
segments with a band of white pubescence on the apical margin, 
interrupted on the basal segment; the pygidial area elongate tri¬ 
angular, narrowly truncate at the apex. The sides of the median 
segment are finely obliquely striated. The legs are slender, the 
anterior tibiae unarmed, and the tarsal ungues long. The two re¬ 
current nervures are received very close together, before the middle 
of the second cubital cell. The second cubital cell is at least half 
as long again on the radial nervixre as the third, the second trans- 
v^erse cubital nervure is slightly curved inwards, the third is 
oblique and straight. 

Black; the mandibles fuscous; the pubescence on the pygidial 
area very pale fulvous. Wings light fusco-hyaline, nervines 
black, the tegula* fuscous. 

Length 9 mm. 

Hah, Perth, W. Australia. 

Type in British Museum. 

Notogonia commixta, sp. n. 

$ . CJlypeus opaque and very finely punctured at the base, witli 
a delicate carina not reaching the apex, the apex broadly smooth 
and shining, the margin very broadly rounded, with a very narrow 
and shallow emargination in the middle. Antennce rather stout, 
the second joint of the flagellum twice as long as the fii’st and 
about one-quarter longer than the third. Head opaque, tlie 
front and the l)ase of the clypeus clothed with short fine silver 
]Dubescence, which is only visible in certain lights; the eyes 
separated on the vertex by a distance equal to one-third more 
than tlie length of the first joint of the flagellum. Pronotum very 
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steeply sloped, not very strongly raised in the middle; the meso- 
notum and scutelluin subopaque, very closely and microscopically 
punctured, a very short, impressed, longitudinal line on each side 
of the mesonotum twice as far from the middle as from the 
tegulee. Median segment a little longer than broad, rather 
indistinctly transversely striated, the strite more distinct at the 
base than at the apex, with an obscure carina from the base 
to the apex; the posterior truncation finely transversely striated, 
with a deep median sulcus. Abdomen subopaque, the three basal 
segments with bands of dull silvery pubescence on the apical 
margin; the pygidial area mther broad at the base, narrowly 
rounded at the apex, clothed with pale fulvous pubescence; the 
apex of the first ventral segment finely obliquely striated, the 
second and third sparsely clotlied with very short, fine, grey 
pubescence. The third cubital cell is nearly twice as long as 
the second on the radial nervure and a little longer than the 
second on the cubital nervine; both recuri'ent nervures are 
received before the middle of the second cubital cell, the first 
more than twice as far from the base of the cell as from the 
second. 

Black ; the tarsal ungues fusco-ferruginous. Wings fusco- 
hyaline, faintly flushed with opalescent blue; nervures black. 

Length 13 mm. 

Hah, Cairns, Queensland {Ttirner); February to May. 

The mesonotum is only very slightly depressed in the middle on 
the anterior margin, 

Notogunia abbreviata, sp. n. 

$. Mandibles very shallowly notched on the outer margin; 
the clypeus opaque, very finely and closely punctured, the apical 
margin transverse and strongly depressed in the middle, the bise 
bare, the middle with rather long, sparse, silvery pubescence 
changing to fulvous at the ai)ex. Scape wdth a little short white 
pubescence beneath ; the fii'st joint of the flagellum half as long 
as the seccnd, the fourth slightly longer than the second or thinl, 
which are nearly efpial in length to each other. Head opaque, 
the front clothed with silvery pubescence; the eyes separated on 
the vertex by a <listance equal to three-quai’ters of the length of 
the second joint of the flagellum. Pronotum almost vertical, 
much higher in the middle than at the sides; mesonotum very 
bi-oadly and shallowly depressed in the middle anteriorly, opaque 
and very minutely punctured; the jnibescence short, spai'se and 
cinereous, that on the mesopleuite also cinereous, wdth a |>atch of 
silver-white pubescence below the base of the anterior wdngs. 
Median segment more opaque than the mesonotum, very sliallowly 
and obscurely transversely striated, the strife only visible in a 
strong light, wdth a luther shallow’ sulcus from the base to the 
apex, vertically truncate posteriorly, with a deep longitudinal 
sulcus on the face of the truncation, the segment is as broad at the 
base as long, narrow^ed posteriorly. Abdomen opaque, with broad 
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bands of silvery pubescence on the apical margins of the three basal 
segments; the pygidial area rather broadly rounded at the apex, 
more than twice as broad at the base as at the apex, clothed with 
sparse, stiff, black pubescence. The second ventral segment has a 
a longitudinal carina from the base to the middle. The two 
recurrent nervures are received very near together, just beyond 
one-third from the base of the second cubital cell; the third 
cubital cell is longer by one-third than the second on the radial 
nervure. 

Black. Wings light fusco-hyaline, nervures black. 

Length 16 mm. 

Hah. Cairns, Queensland (Turmr) ; February. 

The median segment is shorter and broader than in most 
species of Notogoyiia^ but otherwise it shows all the characteristic 
points of the genus. 

Tachytes rubellus, sp. n. 

. Olypeus closely punctured, depressed and sinning at the 
apex, the margin slightly recurved. Head closely and very 
minutely punctured; the front covered with shining white 
pubescence, a deep longitudinal sulcus on the vertex broadened 
just behind the posterior ocelli into a small triangular depression. 
Eyes convergent above, separated on the vertex by a distance about 
equal to the length of the first and second joints of the flagellum 
combined; the third joint of the flagellum of. almost the same 
length as the second. Thonix very minutely and closely punc¬ 
tured, the sides thinly clothed with white pubescence ; the meso- 
notum depressed in the middle anteriorly; the median segment 
about one-fourth shoiter than the raesonotum, narrowed and 
truncate posteriorly, a deep longitudinal sulcus on the surface of 
the truncation. Abdomen shining, minutely punctured; the apical 
margin of the segments with interrupted bands of white 
pubescence. The mesopleune, the sides of the median segment, 
and the femoni beneath with silvery pubescence. 

Black; the mandibles, the anterior tibite beneath, the anterior 
tarsi, the three orfour apicfil joints of the intermediate and posterior 
tarsi, the spines of the tibia?, and a spot at the apex of the inter¬ 
mediate and posterior tibhe ferruginous; the tegulse testaceous; 
the abdomen entirely feiiniginous red, paler on the apical margin 
of the segments. 

Length 7 mm. 

Hah. Port Darwin {Turner) ; December. 

Tachytes formosissimus, sp. n. (Plate XXVI. fig. 6.) 

$. Head, thorax, and median segment densely covered with 
shining golden pubescence; the clypeus transverse and finely 
punctured, the anterior margin shining and without pubescence. 
A longitudinal sulcus on the vertex l^hind the ocelli; the eyes 
convergent above, sepamted on the vertex by a distance slightly 
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exceeding the length of the two Imsal joints of the flagellum. 
Pronotum depress^ below the mesonotum, which is depressed in 
the middle of the anterior margin; scutellum short, broadly 
truncate at the apex. Median segment alx)ut one-third shorter 
than the mesonotum, narrowed posteriorly and truncate, a deep 
median sulcus starting from just above the base of the truncation 
and continued along its surface to the apex. Abdomen extremely 
minutely punctured, without pile. 

Head and thorax black; the apex of the clypeus, the mandibles, 
and the scape of the anteniiw ferruginous brown ; the scutellum 
and median segment fusco-ferruginous; alxlonien and legs light 
testaceous red, the apical margin of the abdominal segments 
paler; pubescence golden. Wings hyaline; nervures black, 
testaceous I'ed at the base and on the costa. 

Ijength 10 mm. 

Ilah. Mackay, Queensland {Turner ); February. 

This beautiful species is allied to fervida Sm., but is much 
smaller and leas stoutly built. 

Tachytes approximatus, sp. n. 

2. Clypeus closel}' punctured, transversely depressed and 
truncate on the apical margin ; the clypeus and front clothed with 
pale shining pubescence, with a faint golden sheen. Antenme 
inserted nearer to each other than to the eyes; the second joint of 
the flagellum about three times as long as the first and equal in 
length to the first and third combined, the fourth, fifth, and sixth 
equal in length to each other, each slightly shorfer than the third. 
Eyes separated on the verfex by a distance about equal to the 
length of the third joint of the flagellum; the vertex very 
minutely punctured, with a fine longitudinal sulcus from the 
posterior ocelli to the posterior margin of the head. Pronotum 
very much depressed and very small; the thorax and median 
segment very minutely punctured; a broad line of short, pile 
golden pul)escence on the sides of the mesonotum, very narrowly 
continued on the posterior margin, with a quadrate, narrowly 
divided patch on each side of the middle of the anterior margin; 
the pubescence on the postscutellum and the sides of the median 
segment pale and shining, the segment only a little more than 
half as long as the mesonotum, steeply but not quite vertically 
sloped po.steriorly, with a median sulcus on the iX)sterior face. 
Abdomen shining, finely punctured and pubescent, the pubescence 
short, thin, and dark, the apical margins of the four basal doi'sal 
segments with a broad band of pale and somewhat obscure golden 
pubescence; the pygidial area long and not very narrow, nanwly 
rounded at the apex and clothed with brilliant golden pubescence. 
The basal joint of the anterior tarsus with five spines on the outer 
margin. The third cubital cell is a little longer than the second 
on the radial nervure, and about as long as the second on the 
cubital nervure, narrow^ and much curved. 

Black; the mandibles fusco-ferruginous; the tegulce, tibiw, 
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tarsi, the apex of the femora, and the apical margin of the fifth 
abdominal segment very narrowly ferruginous* Wings hyaline, 
nervures ferruginous. 

(5. As in the female, but the pubescence on the head and 
thorax is longer and duller, the anterior margin of the clypeiis is 
more rounded, the apical margin of the aMominal segments is 
broadly dull ferruginous with the band of pubescence as in the 
female on the four basal segments, the pubescence on the apical 
segment is whitish, and the posterior femora are black at the base 
only. The abdomen is more closely punctured than in the female. 
The eyes are yellowish green in both sexes in life. 

Length, $ 14 mm., d 13 mm. 

Hob, Mackay, Queensland {Tur7ier ); February and March. 


Ke^ to the Australiati Species o/*Tachysphex. 


A. Abdomen wholly black. 

a. Tibi^H and tarsi lijrbt ferruginous . 
h. Tibi* and tarsi almost entirely black 
a^. Abdomen opaque, covered with very short pubescence, 
a**. Mosonotum not visibly punctured; abdomen sub- 
opaque .. ... . . 

Mesonotuin very distinctly punctured ; abdomen 
opaque .. . . .... 

62. Abdomen more or less shining, pubescent on the 
apical margin of the segments only. 

Dorsal surface of the median segment longitudinally 

striated .. . . .. 

6^. Dorsal surface of the median segment not striated. 
a*. Thorax and median segiiK^ut strongly ])ubescent . 
6**. Thorax and median segment not pubescent. 

Median segment longer than the mosonotum . 
6^. Median segment not longer than the meso- 
notum. 

a**. Mesonotuin subopafiue . . 

6*''. Mesonotuin shining, 
a?. Pronotum sharply sloped, 
n®. Second joint of the flagellum much 
longer than the third. Length 8 mm.. 
6^. Second joint of flagellum shorter than 
the third. Length 13 mm. 

67. Pronotum gradually sloped. 
a^. Head shining, almost smooth. Wings 

and antenme shoi*t.. . 

6^ Head opaque, finely punctured. Wings 
and aiitonutt! of moderate length ... 

B. Two basal segments of abdomen ferruginous retl 


T. imhelUs. 

T. fort hr. 

T, mackaj/emis. 

T. walkeri. 

T. j)ilosulu9. 

T. tenuis. 

T. debit'V. 

T, pari/icKS. 

T, nigerrimus Sm. 

T. pugnator. 

T. hgpoleius 8m. 
T. truncatifrom. 


Tachysphex truncatifrons, sp. n. 

$, Mandibles very strongly incised on the outer margin. 
Olypeiis broadly truncate on the apical margin, slightly convex in 
the middle, obliquely and broadly triangularly truncate fi’om the 
middle to the apex, the l>ase opaque and indistinctly punctured, 
the surface of the truncation shining, with a few scattered 
punctures. Antennae inserted as far from each other as from the 
eyes; the second, third, and fourth joints of the flagellum about 
equal in length, each at least three times as long as the first joint 
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Eyes separated on the vertex by a distance equal to the length of 
the first two joints of the flagellum ; the posterior ocelli situated 
on a convexity, divided by a fine longitudinal sulcus, with a rather 
large, shallow, subtriangular depression on the vertex behind 
them. Head opaque, the vertex very finely and closely punctured, 
the depression behind the ocelli smooth and shining, the front 
very delicately rugulose, slightly raised in the middle above the 
base of the antenme, where it is divided by a longitudinal sulcus ; 
the front almost flat. Thorax subopac|ue, very closely and deli¬ 
cately punctured; the pronotum not very much below the level 
of the mesonotum, and very gradually sloped anteriorly. Median 
segment opafj[ue, a little shorter than the mesonotum, very finely 
rugulose, truncate posteriorly, with a deep median sulcus on the 
face of the truncation. Abdomen shining and almost smooth, the 
three basal segments depressed on the apical maigin, narrowly at 
the sides, broadly in the middle; the pygidial area elongate and 
pointed, shining, with scattered punctures. The tibiie are very 
feebly spined ; the comb of the anterior tarsi is long, but thin. 
The third tninsverse cubibil nervure is leather feebly curved. 

Black ; the apical joint of the tarsi fusco-feiTUginous; the two 
basal abdominal segments al>ove and beneath bright ferruginous 
red. Wings hyaline stained with fuscous, nervures fuscous. 

Length 9 mm. 

Hah, Queensland. 

Type in Oxford University Museum ex coll. Saunders. 

Allied to T, rufo-niger Bingh. from India. 

Tachyspiiex imbellis, sp. n. 

5. Mandibles incised on the outer margin; clypeus shining, 
very sparsely punctured, the piinctimes large, feebly convex, the 
apical margin subtruncate. Head, thorax, and abdomen shining 
and almost smootli; a very delicate longitudinal sulcus reaching 
from the anterior ocellus nearly to the base of the clypeus; the 
posterior ocelli subovate, situated on a very slight elevation, with 
a small and ftiirly deep <lepression on the vertex behind them; 
the eyes sejmiuted on the vertex by a distance about equal to the 
length of the first two joints of the flagellum. Antennee inserted 
nearer to each other than to the eyes; the second, third, and fifth 
joints of the flagellum nearly equal in length, each less than twice 
as long as the first, the fourth joint very slightly longer than the 
others. Pronotum depmssed below the mesonotum, a little more 
than half as wide as the head. Median segment at the base a little 
more than half as broad again as long, at the apex only as broad 
as long, opaque and finely shagreened, almost vertically truncate 
posteriorly, the face of the truncation finely and obscurely trans¬ 
versely striated with a deep rounded depression at the base. The 
apical segment of the abdomen shining, finely and very sparsely 
punctured, pointed at the apex. The comb of the anterior tarsi 
is very poorly developed, the sette being very few and far apart. 
The third cubital cell is not much extended on the cubital nervure, 
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being more than lialf as long on the radial as on the cubital 
nervure; the mdial cell is shoi*t, not more than ecjual to the length 
of the second cubital cell on the cubital nervure. 

Black; the mandibles except at the apex, the tegulae, tibia?, 
tarsi, and the apex of the femora light ferruginous, the scape of 
the antenna? beneath fuscous. Wings hyaline, nervures fuscous. 

A little grey pubescence on the sides of the alxlominal segments, 
otherwise bai’e. 

Length 6 mm., exp. 10 mm. 

Hah, Mackay, Queensland {Ihirner ); November. 

Tachysphex fortior, sp. n. 

2 . Clypeus shining, strongly but sparsely punctured at the 
apex, m^erately convex at the base, then almost vertically 
depressed, and subtruncate on the apical margin. Antenna* 
inserted as far from each other as from the eyes ; the second joint 
of the flagellum twice as long as the first, a little shoi*ter than the 
third or fourth and about equal to the fifth. Eyes separated on 
the vertex by a distance scarcely greater than the length of the 
third joint of the flagellum. Head opaque, very minutely 
punctured ; the fi*ont very feebly convex, divided by a rather 
strong longitudinal sulcus which reaches the anterior ocellus iiml 
is continued behind it to the posterior margin of the head. 
Posterior ocelli subovate, situated on a convexity, with a small 
deep depre.ssion behind them. Pronotum depressed below the 
mesonotum, the slope almost vertical; mesonotum subopacjue, 
ngarly twdce as broad as long. Median segment oimque, shortei* 
than the mesonotum, finely shagreenecl, vertically truncate 
posteriorly, the face of the truncation rather finely transversely 
striated, with a median sulcus. Abdomen su}) 02 )aque ; the aj)ical 
margin of the segments feebly depiessed, very broa<lly in the 
middle, and thinly clothed with grey i)ubescence; the ai>ical 
segment smooth, wdth a few scattered punctures near the base, 
subcarinate longitudinally in the middle and pointed at the aj^ex. 
Tarsi strongly spinose, the comb of the anterior tarsi well 
developed; the legs stout. The first recuiTent nervure is received 
almost as far from the second as from the base of the second 
cuV)ital cell; the third cubital cell is strongly curved on the outer 
margin and reaches on the cubital nervine nearly two-thirds of 
the way from the a 2 )ex of the second cubital cell to the outer 
margin of the wing. 

Black; the pubescence greyish ivhite; the tegulae, the anterior 
tarsi, the two apical joints of the posterior and intermediate 
tarsi, and the extreme base of the tibiae ferruginous. 

Length 10 mm. 

Hah. S.W. Australia (Du Boxday). 

Type in British Museum. 

Allied to T, dehilia described in this paper, but is a much more 
stoutly built insect and the legs are stronger and much more 
spinose. 
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Tachyspuex maokayensis, sp. n. 

$. Clypeus finely punctui-ed at the base, very coai’sely and 
closely punctured, the apical margin very narrowly depressed and 
shining, very narrowly emarginate in the middle. Aiitennie 
inserts a little further from the eyes than fiom each other ; the 
second joint of the flagellum twice as long as the first, Vjut a little 
shorter than the third or fourth. Eyes separated on the veitex 
by a distance slightly greater than the length of the thir<l joint 
of the flagellum ; the po.sterior ocelli situated on a convexity wdth 
a small depression l)ehind them. Head opaque, very finely and 
shallowly punctured ; the clyj)eu.s at the base and the front below 
the base of the antennae clo.sely, the front above the ba.se of 
the antennse very .sparsely, clothed with moderately long white 
pubescence. Thorax very closely punctured; the pronotum 
strongly depressed below the level of the nie.sonotum, almost 
vertical, a little higher in the middle than jit the sides. 
Median segment almost as long as the me.sonotum, narrowed 
towards the ajiex and vertically truncate posteriorly, opaque and 
finely punctured-rugo.se, with a little .scattered pube.seence; the 
face of the truncation finely transversely striated, with a dee}> 
median sulcus not reselling the apex. Abdomen opaque, covered 
with extremely short grey pul>e.scence, wdiich is ratlier longer and 
whiter on the depressed apical margin of the segments; the 
pygidial area .shining, with large and .scattered punctures, almost 
pointed and rather narrow’; the ventral .segments smooth and 
shining. The posterior tibia* ai*e rather strongly spined, the comb 
of the anterior tarsi is long but rather thin. The third cubital 
cell is very long on the cubital nervure, reaching nearly two-thirds 
of the way from the apex of the .second cubifid cell to the margin 
of the w’ing; the third trMnsvei*se cubital nervure i.s much curved ; 
the second cubital cell is longer than the third on the rjrdial 
nervure, but scarcely as long on the cubital. 

Black ; the tegula* and the comb of the anterior tar.si testfmeous. 

Length 12 mm., exp. 19 mm. 

Hah, Mackay, Queensland {Turner), 

Allied to T, fortior described above, but the eyes are further 
apart on the vertex, and the siilcu.s on the veHex Is ab.sent, the 
mesonotum is punctured, the median segment longer and more 
strongly narrowed jx).steriorly, the pygidium narrower, and the 
posterior tibia' more sti’ongly armed. 

Tachysphex walkeri, sp. n. 

$ . Clypeus shining, spai*sely punctui’ed, very finely at the base, 
more coarsely at the apex, obliquely depressed from the middle to 
the apex, where it is broadly truncate. Antennse long and slender, 
nearly as long as the head, thorax, and median segment combined, 
inserted further from the eyes than from each other; the second 
joint of the flagellum more than twice as long a.s the first and 
about one-quarter shoi’ter than the third. Eyes sejmmted on the 
vertex by a distance not quite equal to the length of the second 
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joint of the flagellum ; the posterior ocelli subovate, situated on a 
convexity, with a small triangular depression on the vertex 
behind them. Head opaque, the vei*tex smooth, the front slightly 
convex, finely shagreened, with a delicate, longitudinal, median 
sulcus; the space round the base of the antennie dothed with shoit 
silver pubescence. Thorax subopaque, the scutellum shining; the 
pronotum' much depressed below the mesonotum, gradually sloped 
anteriorly. Median segment as long as the mesonotum, narrowed 
posteriorly, opaque and rather irregularly longitudinally striated, 
the sides finely obliquely striated, vertically truncate posteriorly, 
the face of the truncation tmnsversely striated, with a median 
sulcus. Abdomen microscopically punctured, the apical margin of 
tlie three basal segments slightly depressed, with a band of short, 
rather thin, silver pubescence ; the pygidial area polished, with a 
few fine and scattered punctures, elongate triangular. The 
posterior tibiie very feebly spined, the comb of the anterior tarsi 
only feebly developed. Third cubital cell narrow, the third trans¬ 
verse cubital nervure leather strongly curved inward ; the second 
cubital cell much shorter than the third on the radial nervure, 
the radial nervure strongly continued, the appendiculate cell being 
clearly defined and reaching nearer to the outer margin than the 
cubital nervure. 

Black; the scape lieneath fusco-ferruginous; the apex of the 
tegulje and the comb of the anterior tai'si tesbiceous. 

Length 7 mm. 

Hah, 8and Islet, Long Reef, N.W. Australia (Walker) \ June. 

Type in British Museum. 

TACHYSniEX PILOSULUS, sp. 11. 

5 . Clypeus very broadly rounded anteriorly, clothed with dark 
grey pubescence, changing to silver in some lights, the apical 
margin bare and recuiwed, with a shining transverse depression 
befoi’e it. Antennae inserted about half as far again from the 
eyes as fi om each other; the second joint of the flagellum twice as 
long as the first and about equal in length to the third and the 
fourth singly. Eyes separated on the vertex by a distance 
scarcely exceeding the length of the second joint of the flagellum ; 
the posterior ocelli oblong and oblique, situated on a convexity, 
with no depression or sulcus on the vertex behind them. Front 
rather strongly con\'ex, clothed with long and rather close silver- 
grey pubescence, a very fine longitudinal sulcus below the anterior 
ocellus. The whole head opaque, veiy minutely punctured. Pio- 
notum very much depressed below the level of the mesonotum, 
very steeply sloped anteriorly. Thorax and median segment 
finetly shagreened, opaque, with spai*se and rather long cinereous 
pubescence ; the mesonotum large, about half as long again as the 
median segment, which is scarcely narrowed posteriorly, and ver¬ 
tically truncate, the surface of the truncation indistinctly trans¬ 
versely striate-rugulose, with an almost obsolete median sulcus. 
Abdomen subopaque, the two apical segments and the whole 
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ventral surface shining, the baail segment with sparse and rather 
long grey pubescence at the base, the three basal segments with a 
broad band of shining silvery pubescence faintly flushed with 
golden on the apical margin, the fourth segment with a similar 
band on the sides only. Pygidial area elongate-triangular, very 
narrowly truncate at the apex, microscopically punctured and less 
polished than the fifth segment. The comb on the anterior tarsi 
is very long. The first recuirent nervure is received at the same 
distance from the bfise of the second cubital cell as from the 
second recurrent nervure, which i.s received just beyond the middle 
of the cell. The second cubital cell is about half as long again as 
the third on the radial nervure; the third is much produced on 
the cubital nervure, reaching two-thirds of the way from the apex 
of the second to the margin of the wing; the second and third 
transverse cubital nervures are both strongly curved. The cubital 
nervure of the posterior wings branches oflT immediately beyond 
the apex of the anal cell. 

Black; the spines of the tibire and tarsi whitish; the tegulee 
and the comb of the anterior tarsi testaceous. Wings hyaline; 
nervures feri’uginous at the base, fuscous at the apex. Anterior 
tarsi fusco-ferruginous. 

<S . Similar, but slenderer, the head and thorax less strongly 
pubescent, the eyes a little nearer together on the vertex, and the 
apical abdominal segments more opaque. The eyes in life are 
bright green, 

Len^h, 2 11 mm., d 10 mm. 

JIah, $, Cape York, Queensland; J, Cairns and Mackay, 
Queensland {Tartier ); November to April. 

Tachyspuex tenuis, sp. n. 

2 . Clyi)eus shining, almost smooth at the base, punctured near 
the apex, moderately convex, the apicjil mtu’gin transversely 
depressed and shallowly emarginate in the middle. Antennae 
inserted nearei’ to etich other than to the eyes; the second joint of 
the flagellum less than twice the length of the first and distinctly 
shortei’ than the third oi* fourth. Eyes .separated on the vertex 
by a distance eipial to the length of the first and third joints of 
the flagellum combined; the posterior ocelli ovate and oblique, 
placed on a convexity, with a small, deep, triangular depression on 
the vertex behind them. Head opaque, very minutely punctimed, 
the front slightly convex, with an obscure longitudinal sulcus from 
the anterior ocellus; the space round the base of the antennie 
clothed with short white pubescence. Pronotum moderately de¬ 
pressed below the mesonotum, not very steeply sloped. Thonix 
slightly shining and almost smooth ; the median segment opaque, 
a little longer than the mesonotum and longer than broad, ver¬ 
tically truncate posteriorly, the face of the truncation finely 
transversely striated, with a deep median sulcus. Abdomen 
slender, slightly shining, and very minutely punctured ; the apical 
margin of the three basal segments depressed, most broadly in the 
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middle, with a little short grey pul)escence on the sides. Pygidial 
area shining and sparsely punctured, narrow and almost pointed 
at the apex. The comb on the anterior tarsi is not veiy strongly 
developed. The second cubital cell is very short on the radial 
nervure, only half as long as the third ; the first recurrent ner- 
vureisreceive<l at the same distance from the base of the cell as from 
the second recurrent nervure, which is received close to the middle 
of the cell. The third cubital cell is not much prolonged on the 
cubital nervure, reaching only about two-fifths of the way from 
the apex of the second cell to the margin of the wing. The 
second and third transverse cubital nervures are scarcely curved. 

Black ; the apical half of the flagellum and the apical joint of 
the tarsi fuscous; the tegulae testaceous. Wings hyaline, 
nervures ferruginous. 

Length 6 mm. 

Hah, Port Darwin {Ihtrner) ; December. 

Tachysphex debilis, sp. n. 

$, Mandibles strongly incised on the outer margin ; clypeus 
short and broad, strongly transversely depressed on the apical 
margin and feebly emarginate in the middle, opaque at the base, 
shining at the apex, and sparsely punctured. Front lonnd the 
base of the antenme clothed with very short silvery pubescence, 
with a shallow longitudinal sulcus reaching very obscurely to the 
anterior ocellus. Head opaque, the fi'Oiit slightly convex; the* 
posterior ocelli subovate, situated on an elevation, with a small 
and mther deep rounded depression liehind them. Antenna* 
inserted much nearer to each other than to the eyes; the second 
joint of the flagellum a little shorter than the third, the third 
and fouith equal in length, the fifth equal to the second. Eyes 
strongly convergent, separated on the vei’tex by a distance equal 
to the length of the fii’st two joints of the flagellum combined. 
Pronotum scarcely more than half as broad as the head, depresseil 
below the level of the mesonotum, which is opaque and micro¬ 
scopically punctured; the scutellum shining, very minutely 
punctured. Median segment very opaque, finely shagreeneil,. 
nearly twice as broad at the base as long, almost vertically 
truncate posteriorly; the face of the truncation indistinctly 
transversely striated, with a median sulcus. Abdomen shiniiig, 
minutely punctured, the apical margin of the segments with 
broadly interrupted bands of obscure silver pubescence; the 
apical segment pointed, shining, and very s^mrsely punctured. 
The tibiae are very feebly spined, the anterior tibite smooth ; the 
tarsi more feebly spined tliaii is usual in the genus, the comb of 
the anterior tarsi only modemtely developed. 

Black, the tegulae fuscous. Wings hyaline, nervures fuscous. 

The third cubital cell is narrow and strongly extended along 
the cubital nervure towards the margin of the wing. 

Length 7 mm. 

Hah, Cairns, Queensland ; February. 
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Tachysphex PACiPicus, sp. n. 

5. Clypeiis very broadly truncate at the apex, strongly and 
closely punctured at the apex, sparsely and more finely at the 
base. Antennae inserted as far from each other as from the eyes; 
the second joint of the flagellum three times as long as the first 
and about one-third longer than the third, the foui*th and fifth 
almost equal in length to the third; the distance between the 
eyes on the vertex equal to the length of the second joint of the 
flagellum ; the posterior ocelli elongate-ovate, situated on a very 
feeble elevation, a small depression on the vertex behind them. 
Head subopaque, closely and finely punctured, with a delicate 
longitudinal sulcus on the front. Thomx shining, very closely 
and minutely punctured ; scutellum smootii and shining. Median 
segment opaque, very finely shagreened, the apex shining, almost 
vertically truncate posteriorly; the face of the truncation finely 
tninsversely striated, with a clelicate median sulcus. Abdomen 
smooth and shining, the apical nnirgin of the segments broadly 
and feebly depressed, the apical segment triangular, the sides 
longer than the base, sparsely punctured. The comb on the 
anterior tarsi is composed of very few set«. The third cubital 
cell is strongly produced towards the margin of the wing, being 
uearly foui* times as long on the cubital as on the mdial nervure. 
The sides of the median segment are obliquely striated. 

Black; the mandibles and tegula* fuscous. Wings hyaline, 
faintly tinted with fuscous ; nervures black. 

Length 8 mm. 

Hah, Melbourne, 

Type in British Museum ex coll. fSmith. 

Near T. dehilis descidbed above, but the propoi’tion of the joints 
of the antenna* is veiy different, and the thomx and abdomen are 
more polished, ami tlie sculpture, esjiecially on the sides of the 
me<lian segment, is difierent. 

Tacjjysphex nigerrimus »Sm. 

Tachi/tes nigerrimus 8m. Cat. IIvm. B. M. iv. p. 302. n. 26, 
1856. 

Astata nigerrima White; Butler, Zool. Voy. Ereb.<k Terror, ii. 
pi. 7. fig. 14, 1875. 

llah, Ne^v Zealand. 

1 have received a specimen said to be from Victoria, but the 
locality may be a mistake. 

Smith took the name from White's MS. refemug to the above 
work, of which the jwtion containing the Hymenoptem was not 
published till many years later. 

Tachysphex pugnator, sp, n. 

5. Clypeus shining and sparsely punctured, convex, strongly 
depressed, and bent inwards on the apical margin, giving the 
appearance of a wide and shallow emargination. Antennae 
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inserted almost as far from each other as from tlie eyes, short and 
rather stout; the second joint of the flagellum not much more 
than twice as long as the first, and about equal to the third in 
length but not quite as thick, the fourth and fifth joints as long 
as the third. Eyes separated on the vertex by a distance about 
equal to the len^h of the third and fourth joints of the flagellum 
combined. Head shining and almost smooth, a very delicate sulcus 
reaching from the anterior ocellus almost to the base of the clypeus. 
Posterior ocelli ovate, with a small deep depression behind them, 
from which a rathei* deep sulcus runs to the posterior margin of 
the head. Thorax narrower than the head, smooth and shining; 
the pronotum depressed below the mesonotum, giadually but not 
very steeply sloped ; the mesonotum with a longitudinal sulcus on 
each side, and a very shoit longitudinal sulcus from the middle of 
the anterior margin. Median segment opaque, shorter than the 
mesonotum, abruptly but not tpiite vertically truncate posteriorly, 
the face of the truncation finely transversely striated, with a deep 
median sulcus not reaching the apex. Abdomen almost smooth, 
the ventral surface highly polished; the segments depressed on 
the apical margin, the three basal segments very strongly so and 
much more broadly on the middle than on the sides, the second 
segment obscurely trans\*ersely furrowed before the depression; 
the margins of the three basal segments with scant white 
pubescence (probably thicker in fresh specimens); the pygidial 
area shining and sparsely iiunctured, very long and narrow, 
almost pointed at the apex. The comb on the anterior tarsi well 
developed. The radial nervure reaches nearer to the outer margin 
of the wing than the cubital; the first recurrent nervure^ is 
received nearer to the second than to the base of the second 
cubital cell. 

Black; the flagellum fuscous, the apex of the scape beneath 
fusco-ferruginous; tarsi fuscous at the base, the apical joints 
fusco-ferruginous; the comb of the anterior tarsi ferruginous. 
Wings hyaline, tinged with fuscous ; nervures black. 

Length 11 mm. 

Hah. Adelaide, S. Australia. 

Type in British Museum. 

Somewhat allied to T. nigerrim%(^ from New Zealand, but the 
thorax is narrower in pro})ortion to the head, and the antenme 
are very different. 

Tachysphex hypoleius Sm. 

2 . Clypeus slightly convex, depressed towards the anterior 
margin, which is broadly subtruncate, very minutely punctured. 
Antennae inserted further from each other than from the eyes, 
the space between them shining and almost smooth, above the 
shining space is a very short longitudinal carina with a veiy small 
tubercular prominence on each side of it. The first joint of the 
flagellum very short, not more than one-quarter of the length of 
the second, the second and third about equal in length, the fourth 
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a little shorter. Mandibles notched on the outer margin. Eyes 
separated on the vertex by a distance equal to the length of the 
second joint of the flagellum. Front slightly convex, subopaque, 
finely and shallowly punctured; the front below the base of the 
antennae, the inner margin of the eyes as high as the ocelli and 
the outer margin clothed with short silvery pubescence. Posterior 
ocelli elongate-ovate, situated on a sliglit convexity, with a shallow 
depression on the vertex behiinl them. Thorax smooth and 
shining, mesopleune 8ul)Opaque; mesosternum shining, with a feiv 
scattered punctures; the pronotum depresseil below the meso- 
notum, very gradually sloped. Median segment distinctly longer 
than the mesonotum, opaque and shagreened, with a very shallow^ 
longitudinal depression near the apex, vertically truncate pos¬ 
teriorly; the face of the truncation transversely striftted, with a 
deep median sulcus. Abdomen shining and almost smooth, the 
apituil margin of the segments depressed, with n band of short 
silver pubescence broadly interrupted in the middle; the first 
segment rounded tow’ards the base; the pygidial area very 
sparsely punctured, very slightly convex in the middle, elongate, 
blunt at the apex. Intermediate coxa? veiy widely sepaivated ; 
the comb of the anterior taixi very strongly developed. Tlie first 
recurrent nervure is received rather nearer to the base of the 
second cubital cell than to the second recurrent nervure, w hich is 
received close to the middle of the cell; the third cubital cell 
is ju’oduced, reaching on the cubital nervure much more than 
halfway from the apex of the second coll to the margin of the 
wing. 

Entirely black. Wings hyaline, tinted with fuscous, nen ures 
black. 

Length 14 mm., exp. 22 mm. 

Hah, 8. Australia; W. Australia. 

Type in British Museum. 

The median segment, although broader than long, is longer 
than is usual in the genus. 

ZOYPIIIUM ERYTHROSOMA, sp. U, 

$. Mandibles very deeply, notched on the outer margin. 
Clypeus broad, slightly convex in the middle, the anterior margin 
depressed transversely, with two minute teeth on each side, 
almost smooth, with thin and very fine silver}’ pubescence on the 
sides. Antenme inserted about half as far again from ench other 
as from the eyes, scarcely longer than the head, gradually 
thickened to the apex, the length of the scape no greater than 
the distance between the antenme; the first joint of the flagellum 
globose, a little shorter than the second, the third half as long 
again as the second, the fourth a little longer than the third, the 
apical joint very large and massive, as long as the first and 
second combined. The inner margin of the eyes almost straight, 
the distance between the eyes on the vertex slightly exceeding 
two-thirds of the length of the flagellum. The posterior ocelli 
rather more than half as far again from each other as from the 
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^yes. Front depressed round the base of the antennie; head 
a little broailer than the inesonotum. Head and thorax opaque, 
very closely and microscopically punctured. Pronotum depressed, 
seen from above linear and transverse, sharply obliquely de¬ 
pressed anteriorly. Mesonotum much longer than the median 
segment, the punctures on the mesopleuiw a little more distinct 
than on the mesonotum. Median segment rounded, with a 
median longitudinal sulcus from the base to the apex, a short 
earina lying in the sulcus at the base; along the base of the 
segment are a number of short oblique striae. Abdomen a little 
longer than the thorax and median segment combined, closely 
and minutely punctni’ed, the apical margin of the segments 
broadly depressed and smooth. The pygidial area is triangular, 
much more strongly punctured, with short, stiff hairs springing 
from the punctures. The first recurrent uerwiire is received at 
one-cprai’ter before the apex of the first cubital cell, otherwise the 
neuration is as in Kohl’s figure. 

Obscure blackish blue ; the clypeus, the base of the mandibles, 
the scape of the aiitennfe, the apex of the femora, the tibire, ancl 
the tarsi yellow; the flagellum, the abdomen, and stains on the 
tibi?e and tarsi light ferruginous; the tegula? fuscous. Wings 
hyaline, faintly iridescent, nervures ferruginous. 

Length 8-9 mni. 

. Clypeus blue-black ; hypopygium pointed, witli a spine on 
each side close to the apex. Otherwise as in the female. 

Lengtli 7 mm. 

Uah, Townsville, Queen.dand {l)odd)\ Mackay, Queensland 
{T'unier ); February and March. 

.Described from tw’o males and two females. 

Near Sericophorna bicolor 8m., from W. Australia, but the 
radial cell in that .species is appendiculate and the liead much 
broader. 

ZoYPHiUM RUFONiGRUM, sp. n. (Plate XXVI. fig. 8.) 

J. Mandibles deeply notched on the outer margin, acute at 
the apex, not bidentate. Clypeus very broadly rounded at the 
apex, the apical margin depressed, without minute lateral teeth. 
Antennae about one-third as far again from each other at the 
base as from the eyes, the first joint of the flagellum shorter than 
the second, globular, the second shorter than the third, the apical 
joint massive and longer than the others, the antennae are a little 
longer than head and are gi'adually thickened to the apex. The 
inner orbits of the eyes are nearly parallel, very slightly con¬ 
vergent towards the vertex. The eyes on the vertex separated 
by a distance scarcely equal to two-thirds of the length of the 
flagellum ; the posterior ocelli twice as far from each other as 
from the eyes. Head and thorax minutely and closely punctured, 
the front clothed with short, silvery pubescence. He^ broader 
than the thorax; the pronotum short but not linear, strongly 
depressed anteriorly. Mesopleurae rather more strongly punctured 
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than the mesonotum. The median segment rounded at the apex, 
with a deep median sulcus; the sides of the segment and the meso- 
pleuwB clothed with silver}^ pubescence. Abdomen minutely 
punctured, the apical margins of the segments rather broadly 
depressed and smooth; the hypopygium subtruncate, with a 
minute apical spine. 

Text-fig. 108. 



Zo^phiuw rvfoniqnm^ 

1. Antenna. 2. Maxilla and palpua. 3. Labial palpus. 4. Mandible. 

Black; the mandibles, clypeus, pro- and mesothomx, and 
median segment feiTuginous red; the tibia*, tarsi, scape of the 
antennae, the first and |mrt of the apical joint of the flagellum 
testaceous yellow. Wings hyaline, indescent, nervures fuscous. 

Length 4 mm. 

Hah, Port l^irwin ( Turner ); December. 

Described from two sj>ecimeiis. 

ZoVPHIUM KOHLII, Sp. n. 

5 . Mandibles acute at the a])ex, deeply notched on the outer 
margin at one-third from the bise, with two small teeth narrowly 
divided from each other on the inner margin also at one-third 
from the base. Clypeus short and bi*oad, opaque and smooth, the 
antei’ior margin transvei'sely depressed, with a tooth on each side 
opposite the two small teeth on the mandibles. Antennie nearly 
half as far agjiiii from each other at the ba.se as from the eyes, 
gradually thickened to the apex; the first joint of the flagellum 
globular, shorter and stouter than the second, the second a little 
longer than the third, the apical joint large and longer than any 
two of the others combined. Eyes moderately convergent tovrards 
the vertex, where they are separated by a distance ec|ual to about 
half the length of the flagellum; the posterior ocelli nearly twice 
as far from each other as from the eyes. Head and thorax 
opaque, almost smooth, the front covered with very short golden 
pubescence. Pronotum much narrower than the head, depressed 
slightly below the level of the mesonotum and strongly depressed 
anteriorly. Median segment shorter than the mesonotum, 
Pboc. Zool. Soc.— 1908, No. XXXII. 32 
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rounded posteriorly, with a median carina lying in a shallow 
depression reaching from the base almost to the apex, with very 
short oblique striie at the base, shining at the apex, the inter¬ 
mediate space opaque. Abdomen elongate-ovate, minutely and 
rather sparsely punctured, the apical margin of the segments 
narrowly depressed, the pygidial area triangular with sparse 
pubescence. 

Black; the mandibles, antennse, tegulro, and legs pale ferru¬ 
ginous brown. Wings hyaline, iridescent; nervures fuscous. 

Length 6 mm. 

Hah, Mackay, Queensland {Turmr); Januaiy. 

ZOYPHIUM FRONTALE, sp. 11. 

5. Clypeus very broad, truncate at the apex; the antennte 
inserted at the base of the clypeus, twice as far from each other 
iis from the eyes, thickened to the apex and no longer than the 
head. Eyes very slightly convergent towards the vertex; the 
posterior ocelli more than twice as far from each other as fixim 
the eyes. Front veiy broad, slightly concave at the sides, a little 
elevated in the middle. Head, thorax, and abdomen veiy minutely 
punctured, the abdomen shining. Pronotum short, narrower 
than the head, and depressed below the mesonotum, Mesonotum 
large, as broad as long and as broad as the head. Median segment 
rounded at the sides, abruptly trunaite posteriorly, much shoiter 
than the mesonotum, delicately obliquely striated, with a median 
carina from the base situated in a depi’essed sulcus. Abdomen 
siibconical, the second segment a little bimder than the fii-st. 

Black; the clypeus, the front and the scape of the aiitennm 
yellow ; the mandibles, flagellum, tegulae, and legs fen’uginous; 
the apex of the scutellum and the postscutellum fusco-feiTuginous. 
Wings hyaline, iridescent; nervures fusco-ferniginous. 

There are only two cubital cells, the second transverse cubital 
nervure being obsolete; the second cubital cell nearly twice as 
long on the cubital as on the radial nervure, the length on the 
iadial about equal to the length of the fii'st transverse cubital 
nervure. 

Length 5 mm. 

llab, Mackay, Queensland {Timier ); March. 

Gorytes duboulayi, sp. n. 

5 . Clypeus short and broad, closely and minutely punctured. 
Head very minutely punctured, the front almost smooth, concave, 
with a longitudinal sulcus from the anterior ocellus to the base of 
the clypeus. Eyes very large, diverging towards the clypeus and 
the vertex; the posterior ocelli twice as far from each other as 
from the eyes. Antennae inseiijed further from each other than 
from the eyes, thickened to the apex; the second joint of the 
flagellum half as long again as the third. Pronotum linear, 
transverse, nearly as broad as the head. Thorax very minutely 
and shallowly punctured; the mesonotum half as broad again as 
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long. Median segment with a smooth, shining triangular space 
at the base; from the apex of the triangle a deep sulcus runs to the 
apex of the segment, the remainder of the segment shining, with 
microscopic punctures. Abdomen oval, as long as the thorax and 
median segment combined ; the first segment narrow at the base, 
no longer than the second segment which is very broad ; all the 
segments finely and very closely punctured ; the pygidium elon¬ 
gate-triangular, with sparse, short pubescence. 

Black; the mandibles at the base, clypeus, scape of the an- 
tennie, pronotum, tegulae, a spot on the mesopleurfe beneath the 
anterior wings, a short transverse line at the apex of the scutellum, 
the postscutellum, a large H[K)t on each side of the second abdo¬ 
minal segment, a tmnsverse band very narrowly interrupted in 
the middle at the apex of the fourth segment, the apex of the 
anterior femora, and a line on all the tibiee above, pale yellow; 
the flagellum, the apex of the mandibles, the legs, the first 
abdominal segment (except at the ba.se), and the two apical 
segments ferruginous. 

The first recurrent nervure is received near the apex of the 
first cubital cell, the seciond close to the apex of the second. The 
first cubital cell is longer on the cubital nervure than the second 
and thir<l combined; the second as long as the third, but much 
811011 ) 61 ’ on the I’adial nervure. 

Length 7 mm. 

lloh, Austmlia, N.W. Coast (Dn Boulay), 

Type in British Museum. 

This and the two following species form a group of allied forms 
appi’oachiug the subgenus Misooihyeis 8m., from which they may 
be distinguished by the shorter and more oval abdomen and the 
very large and bi*oad second abdominal segment. 

Gorytes saxguinolentus, sp. n, (Plate XXVI. fig. 10.) 

$ . Clypeus broad, slightly convex, about two and a half times 
as broad on the apical margin as long, truncate at the apex, the 
labrum slightly prominent;, minutely punctured. Eyes large, 
.strongly divergent towards the clypeus and tow^ards the vertex, 
sepai’ated on the front by a distance rather less than one and 
a half times the length of the scajie. The posterior ocelli twice 
as far from each other as fi’om the eyes, seimmted from the eyes 
by a distance about e(]ual to the length of the third joint of the 
flagellum. Antennse inserted on the front, above the base of 
the clyi)eus, about equal length to the head, nearer to the eyes 
than to each other; the scape as long as the fii*st three joints of 
the flagellum combined ; the second joint of the flagellum longer 
than the third, the apical joints thickened. Head op^ue, very 
minutely punctured, vertex flattened. Pronotum linear and 
transverse, nearly two-thiinls of the breadth of the head; meso- 
notum more than half as broad again as long, finely punctured; 
scutellum large and broad, truncate at the apex. Median 
segment of about the same length as the scutellum, rounded 
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and steeply sloped posteriorly, the sides finely and not very 
closely punctured ; a smooth, shining, triangular area at the base, 
produced at the apex of the triangle into a narrow shining median 
line on the posterior slope. Abdomen ovate, closely and finely 
punctured, the second segment the broadest and lialf as long 
again as the third; the first segment steeply sloped anteriorly,, 
not truncate, about half as long as the second; the apical 
segment small and pointed, with a fine longitudinal carina. 

Black; the base of the mandibles, the clypeus, the scape of the 
antennae, pronotum, a spot on the mesoplemw near the base of 
the anterior wings, the base of the tegulse, the tibise above, and an 
obscure spot on each side near the apical angles of the second 
abdominal segment, pale yellow; the flagellum, the tibije beneath, 
the tarsi, and the abdomen ferruginous. W ings hyaline, iridescent y 
nervures ferruginous at the base and on the costa, black at the apex. 

The first recuiTent nervure is received near the apex of the 
first cubital cell, the second at the a][)ex of the second cubital cell, 
almost interstitial with the second tmnsvei'se cubital nervure. 
The second cubital cell is of about the same length as the third 
on the cubital nervure, less than half as long on the radial as on 
the cubital nervure. The cubital nervure on the hind wing 
originates far beyond the apex of the submedian cell. 

Length 7 mm., exp. 12 mm. 

ffah, Mackay, Queensland [Turner) ; March. 

This is nearer to Miscoihyris than to any other section of 
Gcyrytea, but difiers much from thoracicus Sm., the aiitennm being 
shorter, the second joint of the flagellum not unusually elongate ; 
the eyes much more strongly (livergent; the fii-st abdominal 
segment narrower and not truncate, the second segment much 
larger and the apical segment pointed, not broadly subtrunciite as 
in thorddcus. Smith describes ikormicus as a male, but the type, 
the only specimen I have seen, is a female and has the anteniue 
twelve-jointed, not thirteen-jointed as in Smith’s figure. 

Gobytes lucidulus, sp. n. (Plate XXYI. fig. 11.) 

5 . Clypeus very broad, truncate anteriorly, finely and closely 
punctured. Antennfe inserted above the base of the clypeus, 
nearer to the eyes than to each other, about as long as the thorax ; 
the scape as long as the fii*st two joints of the flagellum combined, 
the second joint of the flagellum much longer than the think 
Eyes diverging towards the clypeus and towards the vertex; the 
posterior ocelli further from each other than from the anterior 
ocellus and twice as far from each other as from the eyes. Head 
shining, almost smooth, with a delicate sulcus from between the 
.antenriaB to the anterior ocellus. Pronotum almost vertically 
depressed, the posterior margin nearly on a level with the meso- 
notum. Mesonotum half as broad again as long, finely and 
closely punctured; scutellum short and transverse. Median 
segment very short, steeply sloped, witb a deep median sulcus 
pMteric»fly, shining with a smooth triangular space at the base, 
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the sides and apex very finely punctured. Abdomen subovate, 
^i*cely longer than the thorax and median Segment combined, 
the second segment the broadest, the apical segment lanceolate. 
The first recurrent nervure is received by the first cubital cell a 
little before the apex, the second is interstitial with the second 
transverse cubital nervui’e. The second cubital cell is scarcely 
more than half the length of the third, the first is longer than the 
second and third combined. The second on the radial nervure is 
a little more than half as long as on the cubital. 

Black; the clypeus, the scape of the antennte, a large spot on 
the mesopleurfe beneath the anterior wings, the scutellum, post- 
scutellum, and a spot on each side near the apical angles of the 
second abdominal segment yellow. The tai^si and anterior tihm 
fuscous. Wings hyaline, nervures fusco-ferruginous. 

Length H mm., exp. 13 mm. 

Hah, Mackay, Queensland {Turner ); October. 

Tlie intermediate tibiie have two spines at the apex ; the tarsal 
ungues are long, curved, and simple. The form is very similar to 
mtujttinoleiUnSf but the scutellum is shorter and the whole insect 
less robust. 

A colour \^ariety fiom Oainis is without the yellow spot on the 
second abdominal segment and has the apical half of the clypeus 
dark brown. 

GoRYTES XCARIOIDES, sp. n. 

2 . Clypeus broadly truncate at tlie apex, subtriangular, but 
truncate at the base, almost sm(H»th. Eyes veiy large, diverging 
towards the vertex^, approaching each other most closely at the 
base of the clyjieus, where they are separated by a distance about 
e<|ua] to the length of the scape of the antenna. Antennte 
insertetl rather high up on the front, as near to the eyes as to 
e^ch other ; the second joint of the fiagellum nearly half as long 
again as the third and (juite as long as the scape, the four or five 
apical joints forming a strong club, the joints broader than long. 
The |K)ste) ior ot'eili far apart, two and a half tjmes as far from 
each other as from the eyes, from wdiich they are separated by a 
distance equal to the len^h of the first joint of the flagellum. 
Head opaque, the space round the ocelli rather coarsely punctured. 
Thorax and metliaii segment closely punctured; the pronotum 
depressed below the level of the mesonotum, the |^)Osterior angles 
widely separated from the tegulie. Median segment as long as 
the mesonotum, truncate at the apex, with a longitudinal carina 
on the sui’face of the truncation, the tnangular area at the base 
of the segment rather obsemely defined and very finely rugose. 
Abdomen petiolate, the fii*st segment half as broad again at tlie 
apex as at the base, and nearly twice as long as the breadth at 
the apex; second and third segments large and broad; the whole 
abdomen rather closely punctured and opaque ; the apical mazgin 
of the first segment smooth and shining, with sparse punctures. 
Pygidial area triangular, with the margins slightly raised, covered 
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with short, stift* pubescence. Both recurrent nervures are 
received by the second cubital cell beyond the middle, the second 
near the apex. The radial cell is narrow and pointed; the first 
cubital cell incompletely divided by a branch from the first tiuns- 
verse cubital nervure, the second three times as long on the 
cubital as on the radial nervure, the third nearly as long as the 
first on the cubital and more than half as long again on the cubital 
as on the radial nervure. The cubital nervure of the posterior 
wing originates before the apex of the submedian cell. The 
posterior tai'si are nearly twice as long as the tibiie. 

Black; the clypeus, the front below the base of the antennae, 
the scape of the antennae, and the posterior angles of the pi'onotum 
yellow ; the mandibles, the four basal joints of the fiagellum, the 
tegulee and a curved line above them, a transverse spot on the 
postscutellum, the apex of the first and third abdominal segments 
rather broadly and of the fourth and fifth moie narixiwly, and 
the legs (except the eoxaj and the posterior feniom) ferruginous. 
Wings hyaline; nervures black, ferruginous at the base. 

Length 10 mm., exp. 19 mm. 

Ilah, Mackay, Queensland {Turner). 

Nearest to G, decoratus Handl. {ornains Sm.), from West 
Aiistralia. 

Gorytes cyonorum, sp. n. 

c^. Clypeus broadly subtruncate at the apex, clothed with 
silveiy pubescence. Head finely and lather sparsely punctured, 
with a delicate sulcus from the anterior ocellus nearly reaching the 
base of the clyi)eus. Eyes strongly divergent towai-ds the vertex, 
less strongly towai*ds the clypeus, separated from each other on 
the front at the nearest point by a distance about equal to tlie 
lengtli of the sca|>e and the first joint of the flagellum combined ; 
the posterior ocelli about half as far again from each other as 
from the eyes. Antennae shorier than the thorax and median 
segment combined, moderately and veiy gi-adually thickened to 
the apex, much nearer to the eyes than to each other. Pronotum 
transverse and linear, slightly raised, and as broad as the head. 
Thorax rather sparsely punctured; the postscutellum coarsely 
longitudinally striated. Median segment much shorier than the 
mesonotum, almost vertically truncate posteriorly, rugose, with a 
median sulcus on the truncation, the area at the base coarsely 
longitudinaUy striated. Abdomen elongate-ovate, very finely 
and closely punctured; the fii*st segment of about the same 
length as the second, bi-oadened to the apex, where it is more than 
half as broad as the second segment. Both recurrent nervures 
received by the second cubital cell, the distance between them 
nearly two-thirds of the length of the cell. The second cubitjil 
cell is as long on the cubitad nervure as the third, but is much 
narrowed on the radial nervure; the cubital nervure is shai ply 
bent before the reception of the first recurrent nervure and has 
from that point the appearance of being continuous with the 



AUSTRALIAN FOSSORIAL WASPS. 


501 


1908.] 

recurrent rather than with the cubital nervure. The cubital 
nervure of the posterior wing originates far beyond the apex 
of the submedian cell. 

Black; the clypeus pale yellow; the mandibles, the scape of the 
antennsB, the two basal joints of the flagellum, the pi*onotuni, 
tegulte, scutellum, legs, the apical half of the first and secoiul 
abdominal segments, the apical margins of the remaining seg¬ 
ments (most broadly on the fifth), the second ventral segment 
(except the extreme base), and the apical margin of the remaining 
segments (except the first) orange. Wings hyaline, iridescent, 
slightly tinged with fuscous; nervures fusco-ferruginous. 

Length 7 mm. 

Hah, Swan River {l)n Boiday). 

Type in British Museum. 

OoRYTES FRENCHII, Sp. n. 

d, Clypeus slightly emarginate in the middle of the apical 
margin, about twice as bimd at the apex as long, minutely 
punctured and thinly clothed with silver-gi*ey pubescence. Head 
delicately and closely punctured, with a fine sulcus from the 
anterior ocellus nearl}^ reaching the base of the clypeus. Eyes 
strongly divergent towards the vertex and less strongly towards 
the clypeus, sei)anited at the base of the elyi>eus by a distance not 
exceeding the length of the scape; the posterior ocelli rather 
moi'e than half as far agjiin from each other as from the eyes. 
Antennfe rather shorter than the thoiax and median segment 
combined, slightly thickened towards the apex ; the second joint 
of the flagellum twice as long as the first, and half as long again 
as the third. Pronotum ti-ansverse and linear; thorax as broad 
as the head, sjmivsely punctuml; scutellum ti*ansvei*se. Median 
segment sliort and rounded, the sides coarsely obliquely striated, 
the triangular dorsal area coarsely loiigitudinall}’ striated. 
Abdomen sulxipaque, very minutely and closely punctured, more 
than half as long again as the tliomx and median segment com¬ 
bined, the first segment half as bimd at the apex as the second 
segment and slightly constricted, the third segment nearl}' as 
long as the second; the hypopygium pointed. Both i*ecun'ent 
nervures received by the second cubital cell, separated fTOm each 
other by nearly two-thii\is of the length of the cell; the first 
transverse cubital nervure sends out a short obscure branch into 
the fii’st cubital cell; the second cubital cell is longer than the 
third on the cubital nervure and is incompletely se^mmted from 
it, the second transverse cubital nervure only reaching a little 
moie than halfway to the radial nervure. The cubital ner\’ure of 
the ix)Bterior wing originates beyond the apex of the submedian 
cell. 

Black; the extreme apex of the scape of the antennae, the 
pronotum, a rather narrow band at the apex of the first, second,, 
fourth, fifth, and sixth dorsal abdominal segments, very narrowly 
interrupted on the first and fourth, yellow; the tegulse, tibiie. 
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tarsi, and the extreme apex of the femora feiTiiginous. Wings 
hyaline, nervures black. 

Length 10 mm. 

Hah, Victoria {Fre'nch), 

Type in British Museum. 

Belongs to the mystacem group. 

Bembex variabilis Sm. 

Beinhex variabilis Sm. Cat. Hym. B. M. iv. p. 325, n. 39,1856,5 . 

Bembex crabroniformis Sm. Ann. Mag. Xat. Hist. xii. p. 296, 
1873, d. 

Vai\ Bembex raptor Sm. Cat. Hym. B. M. iv. p. 326. n. 40, 
1856, d. 

I have not been able to dissect a male of B, raptor^ but cannot 
find any perceptible diflTerence in structure between it and 
variabilis. The colour-difterences aie not reliable, though to 
a certain extent, at all events, local. The variety raptor occurs 
at Roeburne, W. Australia, and in various localities in Central 
Australia; the abdominal fascim are continuous, not interrupte<l 
as in the typical form, wdiich occurs along the Eastern Coast and 
at Poi*t Darwin. The second joint of the flagellum in the male is 
a little shoiiier in var. raptm* than in the typical form. 

Bembex flavipes Sm. 

d. Colour as in the female, the clypeus white, black at the 
base. Clypeus very prominent from the base, then veitically and 
broadly semicircularly truncate and sulxjoncave. I'he penultimate 
joint of the flagellum is strongly produced l>eneath at the apex, 
the apical joint strongly hooked and pointed. Anterior tarsi 
normal, intermediate femom not serrate. Second veaitra.1 seg¬ 
ment carinate longitudinally, the canina produced into a large 
compressed tubercle, truncate broadly at the apex ; the sixth 
segment with a black triangular plate, pointed at the apex. 

Hah, Mackay, Queensland (Turmr), 

Bembex littoralis, sp. n. 

d. Clypeus moderately convex, clothed with very short pubes¬ 
cence, which only shows in strong lights, in which it is silver; 
shining and finely punctured. Mandibles trklentate, the two 
inner teeth very small, the labrum normal. Antennae inserted a 
little further from each other than from the eyes, the front 
between them slightly raised ; the last joint of the flagellum 
slightly curved, the second joint fully half as long again as the 
tail’d. Cheeks very narrow; the head finely punctured, with 
sparse, long, grey pubescence. Thorax and abdomen finely and 
closely punctured; the apical dorsal segment of the abdomen 
broadly rounded and more sparsely punctured; the second ventral 
segment rather coarsely punctured, with a prominent, compressed, 
curved tubercle, pointed at the apex; the sixth segment with a 
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raised triangular plate, pointed at the apex, the seventh with 
a longitudinal median carina; the eighth segment terminating 
in a short spine. Anterior tarsi simple, the basal joint with six 
slender spines on the outer margin; the intermediate tibiae not 
seiTate. 

Black; the mandibles (except at the apex), the labrum, the 
extreme base of the scape, the flagellum beneath, a spot on each 
side on the front below the anterior ocellus, the posterior margin 
of the pronotum very narrowly, the tegulae, the tibiae and tarsi 
beneath, and the femora beneath at the aj)ex, testaceous brown ; 
a naiTOW transverse band, broadly internipted in the middle, on 
abdominal segments 2-5 pale olivac^eous grey. Wings hyaline, 
nervures black. 

Length 13 mm. 

y/rtft. Port Darwin (7Vrn^r); December. 

Allied to h, mumt Handl., and also to B, atrlfrmia Sm., of 
wliich it may possibly prove to l>e the male, but tlie species in the 
gi‘oup are very closely allie<l, and atrifrons will piobably prove to 
be distinct. 

Bkmbex tuberoulivextris, sp. n. 

<S . Eyes slightly divergent towards the elypeus. The clypeus 
strongly convex at the base, very })rominent at alx)ut one-thiid 
from the base, thence ailmost veriically depressed to the apex, 
shining and very sjjarsely puncturetl. Antenna? insei’ted as far 
from each other as from the eyes, the front between them with a 
low longitudinal carina; the seventh joint of the flagellum veiy 

Text-fig. 109. 




BfmheXf S • «ecoml seginout. 

1. B.furcata Erichs. 2, B. tuhereuliventns, 3. B. littoral is, 

4. B. palmaia Sm, 

feebly prominent at the base beneath. Mandibles tridentate, the 
intermediate tooth very small and short. Head finely punctured 
and clothed with long grey pulieseence. Thonix and abdomen 
veiy finely and closely punctured, the punctures on the ventral 
segments laiger and shallow ; second ventml segment longi¬ 
tudinally carinate, the carina produced downwards into a large, 
compressed prominence, cimved anteriorly and truncate broadly at 
the apex; the sixth segment with a flattened triangular plate, 
prominent and bluntly pointed at the apex; the seventh segment 
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tricarinate longitudinally, broadened towai'ds the apex; the 
eighth segment very small and pointed. Anterior tarsi normal, 
the basal joint with eight long and rather slender spines on the 
outer margin ; the intermediate tibiae not serrate. Third cubital 
cell broader at the apex than at the base, longer than the second. 
The apical dorsal segment of the abdomen is broadly rounded at 
the apex. 

Black; the mandibles (except at the apex), the labi’um, the 
clypeus (except a broad tmnsverse mark at tlie l)ase), the outer 
orbits of the eyes narrowing to nearly the summit, the inner 
orbits more bimdly, not reaching to the summit, a median line 
on the front broadening between and round the base of the 
antennse, with a spot on each side of it at its base, the posterior 
margin and the sides of the pronotum, with a large black spot 
close to the posterior angles and a smaller one liefore it, a spot on 
the mesopleur«e below the anterior wings with a large curved 
mark below it, the ventral segments of the abdomen (except the 
base of the fifth and sixth segments and a black spot on each side 
of the first and of the second at the Imse), the pi‘Osternum, the legs 
(except the tai*sal ungues, a black line at the base of all the tibiae 
and on the anterior and posterior femora), pale yellow. A narrow 
transverse band interrupted in the middle and on the sides on the 
first aMominal segment, a broader band (curved and narrowly 
inteiTupted in the middle) on segments 2-6, and the sides of the 
apical segment narrowly pale, dull, greenish grey. Wings 
hyaline; nervures black, ferruginous at the' base. Antennae 
yellow beneath. 

Length 13 mm*, exp. 22 mm. 

Hah, Oooktown, Queensland (Turner) ; October. 

Allied to B, muaca Handl., but has the clypeus more prominent 
and more spines on the anterior tarsi. 

Bembex palmata Sm. 

Bemhex pahiata Sm. Cat. Hym. B. M. iv. p. 325. n. 38,1856, S ; 
Handlirsch, Sitz. Akad. Wiss. Wien, cii. p. 751, n. 28,1893, 6 $ • 

Bemhex tridentifera Sm. Ann. <k Mag. Nat. Hist. (4) xii. p. 298, 
1873, 5. 

Hah. Mackay and Cairns, Queensland (Turner), 

Bembex pectinipes Handl. 

Bemhex pectinipes Handl. Sitz. Akad. Wiss. Wien, cii. p. 875. 
n. 108, 1893, ?. 

Bemhex palmata Sm. Ann. k Mag. Nat. Hist. (4) xii. p. 298, 
1873, (S (nec Smith, 1856). 

This is not identical with B. saussurei Handl., in my opinion. 
As in true palmata^ the labinim has no median longitudinal sulcus 
at the base, but the anterior tarsi of the female have twelve 
spines on the outer sides of the first joints and the mandibles are 
tridentate. In the male the basal joints of the anterior tarsi are 
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veiy broad, with eighteen long spines on the outer margins, the 
second joints produced into a broad lobe on the outer margins, 
but the third and fourth not so. The sixth joint of the 
flagellum is produced beneath at the apex and the seventh at 
the base, the latter very gmdually narrowed towards the aj^x 
with an emargination in the middle. The second ventml segment 
is longitudinally carinate with a tubercle at the apex, less strongly 
produced than in flavifrons 8m. The intermediate femora are 
not toothed, and the epipjgium is truncate at the apex. 

Hah. Port Darwin ( Walker). 

Bembex plavifrons Sm. 

Bemhex Jlavifrons Sm. Cat. Hvin. B. M. iv. p. 324. n. 36, 
1856,2. 

Bemhex aaueaurei Haudl. Sitz. Akad. Wiss. Wien, cii. p. 873. 
n. 107, 1893, 2. 

This may be distinguished from j^ectinipeB Handl. by the 
longitudinal grooves on the sides of the clypeus, feebly continued 
on the labrum, and by a short median longitudinal sulcus at the 
base of the labrum. 

(J. The clypeus is very deeply longitudinally grooved on the 
sides, the giwves strongly continued on the labrum, which also 
has a deep, median, longitudinal sulcus near the base. The 
antennfe have the sixth joint of the flagelhim strongly produced 
beneath at the apex and the seventh at the base. The Jinterior 
tarsi liave the first joints strongly bimdened and liattene<l, with 
sixteen long spines on the outer margin, the following joints are 
not strongly lobed. The intermediate femora are distinctly 
serrated. The second ventrtil segment is very strongly longi¬ 
tudinally carinated l^eneath, the carina produced at the apex into 
a very prominent tubercle, more strongly de\'eloped than in 
peciinipea. The markings on the disc of the thorax are almost 
obsolete, the Imnd on the fii^st abdominal segment very broadly, 
on the other segments very narrowly interrupted. Epipygium 
narrowly truncate at the apex. 

Hah. Mackay, Queensland {Turner). 

NySSON (AcANTHOSTETHUS) PUNGTATISSIMITS, Sp, 11, (Plate XXVI. 
fig. 9.) 

2. Clypeus broadly truncate at the apex, the apical margin 
nariowly tmnsversely depi*essed, the angles very feebly produced ; 
si>arsely and rather deeply punctured, without carinje, short and 
broad. Antenna? inserted neai-ly half as far again from the eyes 
as from each other; the scape as long as the first two joints of 
the flagellum combined, the second joint half as long again as the 
first and about the same length as the third, the fourth joint longer 
and thicker, the apiciil joint nearly twice as long as the second. 
Eyes separated at the base of the clypeus by a distance equal 
to about one-thinl of the length of the antenna?, stiongly diver¬ 
gent towards the vertex and broadly and shallowly emarginate on 
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the inner margin near the summit. The posterior ocelli a little 
further from the eyes than from each other, and half as far again 
from each other as from the anterior ocellus. Head rather closely, 
but not very deeply punctured, the punctures large. A short 
longitudinal carina on the front reaching from between the base 
of the antennie much less than halfway to the anterior ocellus, 
forke<l al:)ove, the branches reaching nearly halfway to the eyes. 
Thorax coarsely punctuied; the pronotum short and steeply 
sloped anteiioi’ly, veiy broadly emarginate posteriorly ; pro- 
sternum produced posteriorly into two broad projections pointed 
at the extremity and overlying the anterior coxie; mesostemum 
punctured, mesopleuras coarsely punctured-rugose, the inter¬ 
mediate coxse broadly, the posterior coxie narrowly separated. 
8cutellum aubi'ectangulai*, laterally produced at the anterior 
anglOvS, half as broad again as long; postscutellum very short and 
divided at distant intervals by longitudinal carina*. Median 
segment a little shorter than the scutellum, strongly proiluced at 
the posterior angles into stout spines, strongly punctured; the 
enclosed space bordered by strongly raised carinsp, converging 
towards the apex, marke<l with about six rather lower longi¬ 
tudinal carinie; vertically truncate posteriorly, the face of the 
truncation with seveial longitudinal carinre. First o,bdominal 
segment mther longer than the second, rounded broadly anteriorly 
and strongly punctured, the second segment less deeply punc¬ 
tured, the punctures on the remaining segments finer and very 
shallow. Pygidial area granulated, broadly subtrinngular, rather 
narrowly truncate at the apex. First ventral segment with a 
strong median carina, broadly emarginate at the apex and much 
shorter than the second segment, which is coarsely but sparsely 
punctured, the remaining segments finely punctured. The 
posterior tibia* are serrate from near the base, emarginate on 
the outer margin, and smooth near the apex. 

Black; the clypeus covered with very short silvery pubescence; 
the front 4ind orbits of the eyes, pronotum, rnesopleurap, and 
scutellum with very short pale golden pubescence; the mesonotum 
with silvery pubescence; the sides of the median segment outside 
the enclosed space with very pale golden pubescence; the veiiiex, 
mesonotum, and median segment dark blackish brown; the apical 
margins of the abdominal segments above, most broadly at the 
sides, luteous yellow, the base of the first segment with a large 
rounded spot of very short golden pubescence on each side; the 
legs, mandibles, antenna*, tegulie, and the apex of the pygidium 
feiTUginous. Wings hyaline, slightly iridescent; nervures block. 

There are only two cubital cells; the second is pointed on the 
radial nervure; the fii’st recurrent nervure is received at about 
one-sixth from the apex of the first cubital cell, the second close 
to the apex, almost interstitial with the first transverse cubital 
nervure. The angles of the ventral segments are not spined. 

Length 9 mm. 

Hah. Mackay, Queensland (T’zerner); February, 
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NySSON (AcANTHOSTHKTHUS) 8PINIGEE, sp. n. 

$ • Clypeus depressed to the apex, and broadly but shallowly 
emarginate anteriorly, clothed with very short silvery pubescence. 
AntennaB inserted a little further from each other than from the 
eyes; the three apical joints of the flagellum much thickened, the 
apical joint twice as long as the second, which is longer than 
the third. Eyes separated fi*om each other at the base of the 
elypeus by a distance equal to about two-fifths of the length of 
the antennae, strongly divergent towards the vertex, but not 
emarginate; the posterioi* ocelli half as far again from the eyes 
as from each othei*. Head stmugly and very closely punctured ; 
an indistinct, very short, longitudinal canna between the 
antenn«e; the front and pi*onotum with very short and sparse 
white pubescen(!e. Thorax punctured-rugose; the pronotum 
short, gradually sloped, the anterior angles prominent; the meso- 
pleurae strongly and closely, the mesostemum feebly and sj^ai'sely 
punctuz*ed. Scutellum subrectangular, very little broader than 
long. Median segment very short, in the middle only about 
half as long as the scutellum; the posterior angles strongly 
produced, ending in an ataxte spine directed outwanis and back¬ 
wards, the enclosed spxrne wdth convergent lateial carinse and 
marked with about six longitudinal Carina'; vertically truncate 
postei'iorly, wdth several longitudinal carinae on the surface of 
the truncation; the sides of the segment finely and spirsely 
punctiu’ed, the dorsal surface outside the enclosed area clothed 
with silvery pulxescence. Abdomen closely punctured ; the first 
segment longer than the second, subtruncate at the base, and 
more strongly punctured than the second segment; the pygidial 
areti granulate, subtriangular, and namxwly truncate at the apex. 
The first ventral segment with a very strong median carina and 
a long spine on each side at the apical angles; the second 
segment much longer than the fii’st and strongly punctured. 
Posterior tibiaB almost unarmeil, slightly emarginate near the 
apex. 

Black; the mamlibles, the basal third of the antennse, the 
tegular, the legs, the basal segment of the abdomen, the apical 
margin of the remaining segments obscurely, and the sides and 
ventml surfa.(^e of the pygidium, dark ferruginous; a short, 
obscure, transvei’se band on the sides of the fii'st and second 
abdominal segments yellow. Wings hyaline, nervines black. 

The second cubital cell is almost petiolate, the fii*st recurrent 
neiTure is received by the first cubital cell at about one-fifth from 
the apex, the second close to the apex, almost interstitial with 
the fii’St transverse cubital nervure. The anal cell of the hind 
wing is short. 

cf . As in the female, but without the spine at the angles of 
the first ventral segment, and the apical segment is widely 
emai^inate at the apex. 

Length 5 mm. 

Hah, Mackay^ Queensland {Turner ); October. 
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NiTELA KURANDiE, Sp. n. 

5. Clypeus strongly convex, with an elevated carina from the 
base to the apex finely continued on the front, and reaching 
halfway from the base of the clypeus to the anterior ocellus. 
Eyes more strongly convergent towards the vertex than in other 
species of the genus; the posterior ocelli veiy close to the eyes, 
fully twice as far from each other os from the eyes. Head 
o|)aque, the vertex almost smooth, the front very minutely and 
closely punctured-striate. Pronotum much narrower than the 
head, the anterior and posterior margins raised, the short space 
between indistinctly transversely striated, the tubercles at the 
posterior angles reach back to the tegul«e. Mesonotum and 
scutellum opaque. Median segment longer than the mesonotum, 
narrowed towards the apex and vertically truncate posteriorly, 
coarsely reticulate, with a faint median carina; the face of the 
truncation transversely striated. Abdomen smooth and shining, 
the second segment slightly tmnsversely depressed at the base, the 
apical segment compressed and pointed. 

Black ; the scape of theantenme, the basal half of the flagellum, 
the mandibles, the tegulte, and the legs pale feriuginous. Wings 
hyaline, iridescent; nervures testaceous. The recimrent nervure 
is almost interstitial with the tmnsverse cubital nervure. 

Length 5 mm. 

Ilab. Cairns, Queensland {Turner ); January. 

Nitela reticulata, sp. n. 

$ . Clypeus strongly convex, with an elevated carina from the 
base to the apex, shining and very minutely punctured. Front 
rugose, vertex almost smooth with a few indistinct transverse 
striae; the eyes moderately convergent towards the \ ertex, the 
j>osterior ocelli about half as far again from each othei* as from 
the eyes; a delicate carina from the anterior ocellus not reaching 
the base of the clypeus. Pronotum short and transverae, much 
naiTOwer than the head, the anterioi* and posterior margins 
strongly raised, the short intervening space strongly rugose and 
divided in the middle by a carina. Mesonotum coaraely rugose, 
in‘egularly transversely striated anteriorly, with an indistinct 
carina from the middle to the posterior maigin. Median segment 
longer than the mesonotum, narroweil towai^ds the apex and 
vertically truncate posteriorly, longitudinally striated, the space 
between the striae very coai-sely punctured, giving an appearance 
of coarse reticulation. Abdomen smooth and shining, shot*ter 
than the thorax and median segment combined; the first segment 
long, truncate at the base, the second segment strongly depreased 
at the base, the apical segment pointed. 

Black; the mandibles, the antennte, except the four apical 
joints which are fuscous, the tegulie and the legs fen*uginous. 
Wings hyaline, nervures pale ferruginous. The recurrent nervure 
is interstitial with the transverae cubital nervure. 
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Length 5 mm. 

Hah, Mackay, Queensland {Turner ); May. 

The antennce are inserted very low down close to the sides of 
the clypeus. The tubercles at the posterior angles of the pro- 
notum do not reach the tegulae, differing in this point from 
typical Nitela. 

PiSON SOABRUM, sp. n. 

$. Glypeus rather more than twice as broad as long; the 
anterior margin broadly rounded, nan*owly and bluntly produced 
in the middle, closely punctured and clothed with long greyish 
pubescence, changing to silver in stimg lights. Antennae inserted 
about as fm* from each other as from the eyes, as long as the 
thorax and median segment combined, very slightly thickened to 
the seventh joint of the flagellum; the second joint of the 
flagellum three times as long as the first and one-third longer 
than the thir<l. Eyes deeply emarginate, the distance between 
them on the vertex slightly exceeding the length of the two basal 
joint.s of the flagellum combined, the distance between them at 
the base of the mandibles nearly half as girnt again as on the 
veiiiex. Posterior cxjelli nearly half as far again from the eyes 
as from each other, a little nearer to each other than to the 
anterioi' ocellus. Head closely and mther finely puncture<l, thinly 
clothed with cinereous pubescence; a short, longitudinal, median 
carina on the front alx)ve the base of the antennie. Pronotum 
very short, depressed below the level of the mesonotum. Thorax 
shining, closely punctured, with an obscure longitudinal carina 
on the scutellum. Median segment not more than two-thirds 
of the length of the mesonotum, punctured-rugose, without a 
median carina, with a small shining spf)t at the apex, truncate 
posteriorly, with a median sulcus not reaching the apex, and with 
a few transverse sti ije at the apex. Abdomen very minutely and 
closely punctured, the third segment as long as the second, the 
apical margin of the segments depimsed, with a band of silvery 
pubescence, the apical segment elongate and very sharply 
pointed. 

Black; the tegulse, the apical margin of the fifth abdominal 
segment, and the spines of the posterior tibiae fusco-ferruginous. 
Wings hyaline, faintly tinged with fuscous, a little darker at the 
apex; nervures black. 

The recurrent nervures are interstitial with the first and 
second transverse cubital nervures; the second cubital cell reaches 
halfway from the cubital to the radial nervure; the third cubital 
cell is more than half as long on the radial as on the cubital 
nervure. 

Length 15 mm., exp. 25 mm. 

Hah, Mackay, Queensland {Turner), 

This is allied to P, spinolce, but differs in the sculpture of the 
median segment, in the stronger punctures on the head and 
thorax, and the greater breadth between the eyes. The clypeus 
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is also broader. Also allied to F.fmcipemie Sm. fix>m W, Aus¬ 
tralia and P. nitidum Sm. from Mysole, but the distance between 
the eyes is much greater than in either species, and the antenn® 
are much longer than in fuacipenne. 

PiSON INSULARE Sm. st. PRISCUM, n. st. 

5 . Clypeus nearly twice as broad as long, bluntly produced in 
the middle of the anterior margin. Antennae as long as the 
thorax and median segment combined, inserted a little further 
from each other than from the eyes ; the second joint of the 
flagellum a little longer than the thii*d, and alx)ut two and a half 
times as long as the hiut. Eyes nan*owly and deeply emarginate, 
fully half as far again from each other at the Imse of the 
mandibles as on the vertex, the distance between them on the 
vertex exceeding the length of the second joint of the flagellum. 
The posterior ocelli as far from the eyes as from each other. 
Head opaque, the clypeus and the front round the base of the 
antennae clothed with shining white pubescence. Thorax shining, 
minutely punctured. Median segment shorter than the meso- 
notuin, almost vertically truncate posteriorly, very finely and 
spai*sely punctured, shining, with an almost obsolete median 
sulcus; the face of the trunaition with a deep depi'ession at the 
base, finely punctured at the base, with a few indistinct trans- 
ver*se striae at the aj)ex. Abdomen shining, minutely punctured, 
the first segment oblique and slender at the l>ase, much longer 
tlrnn the second, the second segment not depi’essed at the base; 
the apical margin of the segments feebly depressed, with a little 
greyish-white pubescence on the sides. 

Entirely black. Wings hyaline, faintly tinted with fuscous, 
especially at the apex, and slightly iridescent; nervures black. 

The fii*st recurrent nervure is received close to the apex of the 
first cubital cell, the second is intei’stitial with the second trans¬ 
verse cubital nervure. The second cubital cell does not reacli 
halfway from the cubital to the radial nervure; the third is 
about half as long on the radial as on the cubital neivure. 

Length 12 mm., exp. 20 mm. 

Hah, Mackay, Queensland {learner); Kovember. 

The eyes on the vertex of typical F, hiaulart, from the New^ 
Hebrides, are nearer together than the length of the second joint 
of the flagellum; the clypeus is not bluntly produced in the 
middle of the apical margin ; the median segment is less abruptly 
truncate posteriorly, and the median sulcus on it is well defined. 
The wings are also more hyaline. 

These differences hardly seem of full specific importance, though 
quite sufl5cient to constitute a good geogmphical race. 

PiSON INFUMATUM, Sp. n. 

$. Clypeus twice os broad as long, bluntly produced on the 
middle of the apical margin, thinly covered with shoiii grey 
pubescence. Head opaque, with a very obscure longitudinal sulcus 
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on the front. Eyes deeply emarginate, separated on the vertex 
by a distance equal to the length of the two basal joints of the 
flagellum, more than half as far again from each other at the base 
of the mandibles; the posterior ocelli very near the eyes, nearly 
twice as far from each other, but much nearer to each other than 
to the anterior ocellus. Antennaj inserted a little nearer to each 
other than to the eyes; the second joint of the flagellum more 
than twice as long as the first and about one-third longer than 
the third, Pronotum not mxich more than half as bioaS as the 
head, steeply depressed anteriorly, the posterior margin straight. 
Thorax suboj>aque. Median segment almost smooth, very minutely 
punctured, with very short strife at the base, and a very obscure 
median carina from the bfise to the aj^ex. Abdomen very minutely 
punctiu'ed, the apical margin of the segments broadly depressed, 
the second segment not depressed at the base. 

Entirely black ; the tegulae testacjeous brown; the pubescence 
white on the inner margin of the eyes below the emargination, 
on the sides of the postscutellum, on the sides of the median 
segment near tlie apex, and very sparsely on the sides of the 
abdominal segments. Wings hyaline at the base, the apical two- 
thirds fusco-hyaline; nervures black. 

The I'ecuirent nervines are almost interstitial with the first 
and second transverse cubital nervures. The second cubital cell 
extends more than halfway from the cubital to the radial 
nejwure; the thiid is about three times »is long on the cubital as 
on the ra<lial nervui*e. 

Length 7 mm., exp. 10 mm. 

Hah, Poit Darwin (7W?wJr); Decemljer. 

PiSON IGXAVl'M, sp. n. 

$. Clypeus broadly i*ounded anteriorly, about twice as broad 
at the apex as long, clothed wuth shining white pubescence. 
Antennee inseiiied al^ut the same distance from each other as 
from the eyes, about twice as long as the mesonotum, thickened 
to the eigiith joint of the flagellum; the second joint of the 
flagellum a little shorter than the scape, fully twice as long as 
the first joint of the flagellum Hn<l very slightly longer than the 
third. Eyes deeply emarginate, about one-thiril further fi'om 
each other nt the base of the mandibles than on the vertex, the 
distfince between them on the vex'tex equal to about twice the 
length of the second joint of the flagellum ; the posterior ocelli 
nearer to each othei’ than to the anterior ocellus, a little further 
from each other than fiom the eyes, with a ilepressed tmnsvei^ 
line on the vei*tex behind them. Head opaque, a very faint 
longitudinal sulcus below the anterior ocellus, the front round the 
base of the anteniue and the inner orbits of the eyes as high as 
the emargination clothed with shining white pubescence. Thoiux 
minutely punctured ; the p;ronotum transverse, with white pubes¬ 
cence ; the mesonotum more than half as broad again as long. 
Median segment a little shorter than the mesonotum, broader at 
Proc, Zool. Soc. —1908, No. XXXITI. 33 
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the base tlian long, the sides steeply sloped, truncate posteriorly, 
obliquely striated, with a longitudinal median carina; the face 
of the truncation rather coarsely transversely striated, with a 
median sulcus, the sides of the segment raised, forming carin«, a 
little white pubescence at the apex. Abdomen ovate, closely and 
minutely punctured, the second segment transversely depressed 
at the base; the apical margin of all the segments feebly depressed, 
most broadly in the middle, with interrupted bands of silvery 
pubescence. 

Black; the spines of the tibiae testaceous; tegulae fuscous. 
Wings hyaline, faintly clouded at the apex, nervures black* 

First recunent nervure received near the apex of the first 
cubital cell, second at the middle of the second cubital cell. 
The second cubital cell reaches more than halfway from the 
cubital to the radial nervure; the third is extremely short on the 
radial nervure. 

. Similar in all respects to the female. 

Length, $ 9 mm., c? J mm.; exp., $ 14 mm., c? 12 mm. 

£t^ab. Mackay and Cairns, Queensland {I'urmr) ; Mai’ch. Also 
from Melbourne. 

Near P. westwoodi Shuck, from Tasmania, but (lifters in the 
presence of a carina on the median segment and in the position 
of the recurrent nervures. I have not seen the type of P, vmt- 
v)ood% nor any specimen (|iiite answering to the description. 
The present species is also near P, mdipeiwis Sm. from Hawaii, 
but the antenna* are longer and the eyes further apaii on the 
vertex, the clypeiis is also diflerent, P, paUidijxilpe kSiu., fiom 
Ceram, is a larger simies, and Iwis the clypeiis very different. 

PiSON IRIDIPENNE 8m. 

Described by Smith fiom Honolulu. 

Hah, Mackay and Cairns, Queensland {Turner). 

In the female the posterior ocelli almost toucli the eyes, wdiich 
are very close together on the vertex. 

PiSON PUNCTULATUM Kohl, 

Piaon pnnctnlaium Kohl, Verb, zool.-bot. Ges, Wien, xxxiii. 
p. 336, 1883, nec Cameron. 

Hah. Peak Downs, Queenslaml {Kohl)\ Mackay, Queensland 
{'Turner), 

PiSON AURIVKNTKE, sp. 11. 

$ . Clypeus very short, at least three times as broad as long 
convex, clothed with golden pubescence, changing to silver at the 
angles. Antennae nearer to the eyes than to each other; the 
second joint of the flagellum scarcely longer than the third, about 
twice && long as the first. Eyes shallowly and rather broadly 
emarginate, the depth of the emargination about equal to the 
length of the first joint of the flagellum; about half as far again 
from each other at the base of the mandibles as on the vertex. 
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Posterior ocelli as far from the anterior ocellus as from each 
other, nearly half as far again from each other as from the eyes. 
Head opaque, the front closely covered with golden pubescence. 
Pronotum about two-thirds of the breadth of the head, the 
posterior margin straight, the angles not rounded, covered with 
pale shining pubescence. Thorax opaque. Median segment as 
long as the mesonotum, with spai*8e golden pubescence, silvery on 
the sides, obscurely obliquely striated, with a median cariiia; the 
posterior truncation in'egularly transversely striated, with a 
median sulcus, the sides closely and finely punctured. Abdomen 
ovate, veiy minutely and closely punctured, the sides and apical 
margins of the segments covere<l with short golden pul)e8cence, 
the pul)escence at the apical angles of the basal segment silveiy. 
The fiivst segment is sul)truneate at the base, the second is the 
longest and broadest. 

Bhick; the mandibles ferruginous; the spines of the tibiae, the 
tarsal ungues, and the apical margin of the iilxlominal segments 
very narrowly fusco-ferruginous. Wii^s hyaline, iridescent, 
clouded with fuscous at the apex ; the nervurea black. 

The first i*ecuiTent nervure is received by the first cubital cell 
veiy near the apex, the second is intei^stitial with the second 
trausver.!ie cubifail nervure. The thii'd cubital cell is three times 
as long on the cubital as on the mdial nervure. 

Length 8 ram. 

Hah, Victoria {French), 

Allied to P, nuirgi'iuitam Bm., from which it may be dis¬ 
tinguished by the more shallow’ emargination of the eyes, the 
front is also mucli narrow’er. As in maryinatam the two or 
three apical joints of the anteunte are slenderer tlian the pre¬ 
ceding ones. The allied W'est-Au.stralian species iihiale is a much 
stouter built insect wdth a much shorter median segment. The 
median segment is also longer than in P, siniiUlmum 8m., in 
which species the eyes ai e deeply einarginate as in P, maryinatum. 

PisoN viROsrM, sp. n. 

$ . Clypeus large, not more than twdce as broad as long at the 
broadest point, naiTowed towards the apex, wdiei'e it is sul>- 
truncMe, feebly convex, clothed with dull golden pubescence. 
Head and thorax opaque; the front broad, with a shallow’, longi¬ 
tudinal, median sulcus above the base of the clypeus, not nearly 
reaching the anterior ocellus. Eyes separated at the base of the 
clypeus by a distance half as great again tis that sejmrating them 
on the vertex; the emargination shallow’ and mther bi*oad, not 
equal in depth to the length of the fii'st joint of the flagellum. 
Posterior ocelli a little further from each other than from the 
eyes, with a delicately impressed transverse line above and 
touching them. Antenna) as long as the thorax and median 
segment combined, inserted near together, twice as far from the 
eyes as from each other, very slightly thickened to the apex; 
the second joint of the flagellum as long as the scape, twice as 
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long BS the first joint and nearly half as long again as the third. 
Pronotum straight, strongly depressed anteriorly, about two- 
thirds of the width of the head. Median segment not quite as 
long as the mesonotum, narrowed and almost verticjally truncate 
f)Osteriorly, closely obliquely striated, with a median carina from 
the base to the apex; the face of the truncation transversely 
striated, with a deep median sulcus. Abdomen veiy minutely 
punctured, the apicd margin of the segments rather broadly 
depressed, the second segment a little longer than the first or 
third, the first subtruncate at the base. 

Black; the front covei*ed with fine golden pubescence, the 
posterior margin of the pronotum with fine silvery pubescence; 
the antennte (except the apical joint), the mandibles, tegulap, tarsi, 
tibhe, the apex of the femora, and the abdomen (except the base 
of the first segment) ferruginous. Wings hyaline, faintly iridescent; 
nervures fuscous. 

The first recurrent nervure is received close to the apex of the 
first cubital cell, the second at the middle of the second cubital 
cell. The third cubital cell is twice as long on the cubital as on 
the ludial nervure, and the second cubital cell reaches a little 
more than halfway from the cubital to the radial nervure. 

(S . The clypeus pioduced into a point on the middle of the 
apical margin, the pubescence on the fiont paler than in the 
female, and the apical abdominal segment narrowly enwuginate at 
the apex. Otherwise as in the female. 

Length, $ 9 mm., (S 7 mm. 

Ilab, Mackay, Queensland (Turner ); September to February. 

This seems to be near P, pelletieri Le Guillou, but is a smaller 
species and the sculpture of the median segment is very different. 
I have not seen P, pelletieri, 

PiSON RUFICORNE Sm. 

2 . Clypeus large, not more than half as broad again as long, 
truncate at the apex, clothed with shoit silvery pubescence, very 
slightly convex. Head and thorax opacpie, the front alx)ve the 
base of the antenna? and the inner margin of the eyes below 
the emargination clothed with silvery pubescence. Eyes more 
strongly convergent towards the clypeus than towards the vertex, 
separated on the vertex by a distance about one-third greater 
than the distance separating them at the base of the clypeus, the 
emargination narrow and exceeding in depth the length of the 
first joint of the flagellum by about one-half. Antenna? inserted 
a little nearer to the eyes than to each other; the second joint of 
the flagellum as long as the scape, twice as long as the first joint 
but Only slightly longer than the third, the apical joints 
mcKlerately thickened, Pronotum very short, the posterior 
margin straight, depressed below the level of the mesonotum, 
about one-quarter narrower than the head, and thinly clothed 
with short white pubescence. Median segment rather shorter 
than the mesonotum, narrowed and vertically truncate posteriorly. 
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rather coarsely obliquely striated, with a rather ill-defined median 
Carina from the bo^ to the apex; the surface of the posterior 
truncation transversely striated, 'with a deep median sulcus. 
Abdomen not quite as long as the thorax and median segment 
combined, almost smooth, the apical margin of the segments de¬ 
pressed, with a little fine pubescence on the sides; the first 
segment subtruncate at the base, the second a little longer than 
the first or third, transversely depressed at the base. 

Black; the mandibles, j^alpi, antennae (except at the extreme 
apex), tegulae, tibije, tarsi, the apex of the femora, and the abdo¬ 
men (except the basal half of the first segment and the extreme 
ba.se of the second) ferruginous. Wings hyaline, nervures black. 

The first recurrent nervure is received by the first cubital cell 
about one-fifth before the apex, the second at the middle of the 
second cubital cell. The second cubital cell does not reach quite 
halfway to the radial nen’ure fi*om the cubital nervure ; the thii'd 
cubital cell is a little less than twdce as long on the cubital as 
on the radial neiwure. 

Length 8 mm. 

JIah, Victoria (French), 

In another specimen the second, tliird, and fourth abdominal 
segments are strongly stained with black. The type was from 
the Macintyre River, Queensland, and has much more black on the 
aMoinen. The specimen in the Biitish Museum collection is from 
that locality and is probably the type, though not markeii. I have 
taken the description from a Victorian specimen. In Queensland 
specimens the eyes are nearly, if not quite, as far apart on the 
clypeus as on the \ ertox. Iii s|)ecimens from Mackay the median 
segment is much more finely striate<i and the abdomen is brighter 
in colour and entirely ferruginous. These differences, although 
apparently constant, do not seem to me sufficient to deserve even 
subsjjecific nmk; it is probable that (‘onnecting forms wdll be 
found to occur in intermediate localities. 

PiSOX MELAXOCEPHALUM, .S]). 11 . (Plate XXVI. fig. 12.) 

9. Clypeus subtriangulai*, truncate at the Imse, convex, 
obliquely triangularly depressed from the centre to the apex. 
Head ojMique, almost smooth, with a .shallow longitudinal sulcus 
i-eaching from the anterior ocellus to near the Imse of the clypeus. 
Eyes <ieeply anil narrowly emarginate, convergent towarils the 
base of the antenna*, whei e they are separated by a distance about 
equal to the length of the scape of the antennae, separateii on the 
vertex by a distance nearly twice as great; the posterior ocelli 
nearly twice as far fixun each other as fi-om the eyes. Antenn«e 
inserted at the base of the clypeus, very close to the eyes; the 
scape short, about equal in length to the two basal joints of the 
fiagelium; the second and third joints of the flagellum alx)ut equal 
to each other in length, each more than half as long again as the 
first joint, the apical joints slightly thickened. The eyes reach to 
the posterior margin of the head. Pi'onotiim about two-thirds of 
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the width of the head, sti*ongly depressed anteriorly. Thorax and 
median segment impunctate, subopaque; the median segment 
slender, half as long again as broad at the base, narrowed pos¬ 
teriorly and oblique, with a median sulcus from the base not 
reaching the apex. Pii*st abdominal segment slender at the base, 
with a longitudinal sulcus not reaching the apex, nearly as long 
as the second segment; the second and third segments stmngly 
transversely depressed at the base. The tarsi are without spines. 

Light ferruginous bi*own ; the head black ; the antennie (except 
the two apical joints) castaneous. Wings hyaline, neiwures pale 
feiYUginous. 

The second cubital cell is very small, only extending along the 
tmnsveise cubital nervure for less than one-third of its length, 
the second recurrent nervure is received close to the base of the 
cell; the first cubital cell more than three times as long as the 
third on the cubital nervure, receiving the fir st recuri’ent nervure 
beyond two-thirds from the ba.se. 

Length 5 mm. 

Hah, Cairns, Queensland (Ihiraer ); February. 

This is closely allied to some of the species of the Para>pi8on 
section in which the second cubital cell is wholly absent. The 
strong convergence of the eyes towards the base of the clypeus is 
remarkable. 

PisoN (Parapison) noctulum, sp. n. 

$. Clypeus narrowly convex m the middle, nearly twice as 
broad as long, the apical margin very broadly rounded, clothed 
with veiy short silvery pubescence. • Antenna* as long as the head, 
thickened towards the apex, inserted a little further from eacdi 
other than from the eyes; the second joint of the flagellum (:wice 
as long as the first and half as long again as the third. Eyes 
rather deeply emarginate, half as far again from each other at the 
base of the mandibles as on the veitex, sejmrated on the vertex 
by a distance about equal to the length of the two basal joints of 
the flagellum. Hetvd opaque, with a delicate longitudinal sulcus 
below the anterior ocellus. Posterior ocelli half as far again from 
each other as from the eyes, and as far from each other as from 
the anterior ocellus. Thorax opaque, very minutely punctured; 
pi*onotum nan^owed anterioi’ly and oblique, longer than in most 
of the species of the genus, the posterior margin as broad as the 
head and on a level with the mesonotum. Median segment 
ahoi*ter than the mesonotum, narrowed and truncate posteriorly, 
very delicately transversely striated, with a small smooth tri¬ 
angular mark at the apex, from the apex of the triangle a carina 
reach^ almost to the apex of the segment; the surface of the 
truncation is almost smooth, with a broad median imlous. Abdo¬ 
men almost smooth, the apical margin of the segments depressed, 
with sparse grey pubescence on the sides; the second segment 
feebly transversely depressed at the base, equal in length to the 
third. The mesopleurse are opaque, very minutely punctured, 
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with the longitudinal sulcus below the base of the wings much 
more feebly marked than in P. erythrocerwni Kohl. 

Black; the tegulee fuscous. Wings hyaline, faintly clouded at 
the apex ; nervures fuscous. 

Length 7 mm. 

Hah, Macksy, Queensland {2'a/nier ); February. 

The pronotum is shaped as in erythrocerxim Kohl, but more 
strongly narrowed anteriorly, and much less depressed than in 
other species. 

PiSON (PARAPISON) PERTINAX, sp. n. 

2 , Head ami thomx opacjue, not visibly punctured, a short and 
obscure longitudinal sulcus below the antenor ocellus. Clypeus 
shoit, fully twice as broad as long, convex, very broadly rounded 
anteriorly, and covered with short silvery pubescence. Antennae 
a little longer tlian the head, inserte<l at the base of the clypeus, 
nearly half as far again from each other as from the eyes; the 
scape short, saii'cely longer than the set'ond joint of the flagellum, 
which is about half as long again as the first or third; the fii’St 
joint is stout and equal in length to the third. Eyes nan*owly 
emarginate, the depth of the emargination alx)ut equal to the 
length of the first joint of the flagellum; the distance between the 
eyes on the vertex 6(]ual to about three-quarters of the distance 
letween them at the base of the clypeus. The posterior ocelli a 
little nearer to the eyes than to eacdi other, situated very near to 
the posterior margin of the head, wdiich is slightly tmnsversely 
raised behind them. Pronotum short and strongly depressed 
anterioi’ly, the postenor margin stmight; sciitellum broadly 
truncate at the apex. Median segment rather slender, much 
longer than binad, a little longer thm the mesonotum, delicately 
obliquely striated, a carina from the base to the apex lying in a 
depressed sulcus, the lateml margins of the segment inark^ by a 
carina; narrowed |x>steriorly and abruptly truncated, the surface 
of the truncjition tmnsversely striaterl, with a deep medhm sulcus. 
Abdomen as long as the thoiax and median segment combined, 
shining; the apical margins of the segments depressed, most broadly 
in the middle, the second segment constricted at the base, longer 
and brojider than the first or third. 

Black; the mandibles, antennie (except the two apical joints), 
tibiie, tarsi, and abdomen (except the middle of the third segment) 
ferruginous. Wings hyaline, iridescent; nervures bhick. 

The first recurrent nervin*e is received by the first cubital cell 
beyond two-thirds from the base, the second at the extreme base 
of the second cubital cell, which is almost pointed on the radial 
nervure, being less than a quarter of the length of the cell on the 
cubital nervure. 

Length 7 inm. 

Ha2), Mackay, Queensland (Tarmr); January to May. 

In some specimens the abdomen is wholly ferruginous. 
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Pjson (Parapison) TENBBROSUM, sp. tl. 

2 . Mandibles acute at the apex; clypeus short, more than 
twice as broad as long, narrowly convex or snbcarinate in the 
middle, with a small blunt tubercle just before the apex, sub- 
truncate at the apex, clothed with short silvery pubescence. Head, 
thorax, and abdomen opaqiie; the eyes narrowly and shallowly 
emarginate, separated on the cl}^us by a distance about one- 
quarter greater than that separating them on the vertex. Antenme 
scarcely longer than the head, inserted a little further fi*om each 
other than from the eyes, the scape as long as the fii'St two joints 
of the flagellum combined; the first joint of the flagellum two- 
thirds of the length of the second, the second and third almost 
equal. Posterior ocelli twice as far from each other as from the 
eyes. Pronotum almost straight, transverse, about thiee-quarters 
of the breadth of the head; mesonotum with broad, shallow, 
longitudinal, median depression not reaching the posterior margin. 
Median segment a little shorter than the mesonotum, narrowed 
from the Imse, obliquely truncate posteriorly, with a longitudinal 
Carina from the base lying in a shallow depression and not 
reaching the apex, obscurely obliquely striated; the face of the 
truncation minutely and very closely punctured, with a deep 
median sulcus. The sides and apical margin of the abdominal 
segments with sparse grey pubescence. The first segment sub¬ 
truncate at the Imse, neail}^ as long and broad as the second. 

Black; the mandibles dark ferruginous; the spines of the til)ia* 
testaceous; the tegula*, the anterior tibiie, and the tarsi fuscous. 
Wings hyaline, nervures fusco-feriiiginous. 

The second cubital cell is small, tiiangular, pointed on tlie 
radial nervure, less than one-third of the length of the first on 
the cubital nervure, receiving the second recuirent nervure near 
the base. The first cubital cell receix^es the first I'ecurrent nervure 
beyond two-third.s fix>m the bfuse. 

Length 5 mm., exp. 8 mm. 

Bah, Mackay, Queensland {Ttmier ); January. 

PisoN (Parapison) caliginosum, sp. n. 

5. Mandibles short and very broad, shallowly and widely 
emarginate at the apex. Clypeus half as bi’oad again as long, 
very feebly convex, strongly rounded at the apex. Head and 
thorax opaque, very minutely and closely punctured; the antenna 
inserted almost as near to each other as to the eyes, the scape about 
^ual in length to the first two joints of the flagellum, the second 
joint of the flagellum more than half as long again as the first and 
a little longer than the third. The emargination of the eyes 
exceeding in depth the length of the first joint of the flagellum ; 
the eyes at the base of the clypeus nearly naif as far again from 
each other as on the vertex. Posterior ocelli nearer to each other 
than to the anterior ocellus, but nearer to the eyes than to eacli 
other. Pi-onotum not moi*e than two-thirds of the breadth of the 



1908*] AUSTBALIAN FOSSORIAL WASPS. 519 

heady very short, the posterior margin straight. Median segment 
as long as the mesonotum, narrowed strongly and ahxuptly 
tnincate posteriorly, with a median carina lying in a naiTOw 
depression not quite reaching the base of the truncation, delicately 
obliquely striat^, punctured between the strije ; the surface of the 
truncation with a deep depression at the base, finely punctured at 
the sides, finely transversely striated near the apex. Abdomen 
shining, verj’^ minutely punctured, the first segment slender at the 
Iwse, as long as the second, and at the apex about two-thirds of the 
breadth of the second ; the second segment transversely depr essed 
at the base and longer than the third. 

Entirely black, with a little sparse silvery pubescence on the 
orbits of Ifhe eyes and the sides of the median segment and 
alslomen; a little fulvous pubescence on the sides of the two apical 
segments; the silvery pubescence very shoi*t and fine, the fulvous 
coarser. Wings hyaline, iridescent, faintly clouded at the extreme 
apex; nenmres black. 

The second cubital cell is very short on the mdial nervure, but 
half as long as the fii^st on the cubital nervure, receiving the 
second recurrent nervure before the middle. The first cubital cell 
receives the first recurrent nervure at al)out one-sixth from the 
apex. 

Length 7 mm., exp. 11 mm. 

Hah. Kuranda neai‘ Caims, Queensland ; P''ebruaiy. 

Pisox (Paiiapison) aberrans, s]). n. 

cf . Antennae no longer than the head, moderately thickene^l to 
the apex, about the same distance fix)m each other at the hise 
as from the eyes; the second joint of the flagellum .scarcely longer 
than the first, the scape longer than the first three joints of the 
flagellum combined. Clypeus neiirly three times as broad at the 
apex as long, the aj)ical margin almost straight, clothed with 
shining silveiy pubescence. Head and thonix opaque; an obscure, 
impressed, longitudinal line on the front below the anterior 
ocellus; the front I'ound the base of the antennae and the inner 
orbits of the eyes below the emargination clothed with silvery 
pubescence. Eyes narrowdy and rather shallowly emarginate, the 
emargination hanlly ecpialling in depth the length of the first 
joint of the flagellum; the distance lietween the eyes at the base 
of the clypeus exceeding by more than one-third the distance 
between them on the veitex; the posterior ocelli nearly twice 
as far from each other as from the eyes. Pix)notum sti*ongly 
depressed anteriorly, the posterior margin very broadly aichetl. 
Scutellum smooth and shining, broadly truncate at the apex. 
Median segment longer than broad, finely obliquely striated, 
longitudinally depressed in the middle, with a carina in the 
depression, truncate posteriorly; the surface of the truncation 
transversely striated, with a median sulcus. Abdomen shining, 
microscopically punctured, the segments feebly but broadly 
depressed on the apical margin; the second segment transversely 
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depressed at the base, broader but hardly longer than the first and 
third. 

Black; the mandibles and the tarsi ferruginous brown. Wings 
hyaline, iridescent; nervures black. 

The first recurrent nervure is received by the first cubital cell a 
little before two-thirds from the base, the second at the extreme 
base of the second cubital cell. The second cubital cell is extremely 
small, almost pointed on the radial nervure, and not more than 
one-sixth of the length of the first cubital cell on the cubital 
nervure. On one side of the type specimen the second transverse 
cubital nervure is absent, leaving the cell open. 

Length 4 mm. 

ffnh, Mackay, Queensland (T^traicr); January. 


PisON (Aulacophilus) difficile, sp, n. 

2. Clypeus slightly pi'oduced and pointed in the middle of the 
apical margin, nearly twice as broad at the apex as long, thinly 
clothed with ptile fulvous pul)escence. Antennte inserted just 
above the base of the clypeus, a little fuiiJier from each other than 
from the eyes, as long as the thorax and median segment 
combined; the apical joints not at all thickened ; the second joint 
of the flagellum longer than the third joint or than the scape. 
Eyes rather deeply emarginate, convergent towards the vertex, 
where they are sejmmted by a distance etjual to the length 
of the second joint of the flagellum; the posterior ocelli nearer to 

Text^fig. 110. 



JPison {Aulacopliiluti) difficile. 

the eyes than to each other. Head opaque, about e(|ual in breadth 
to the mesonotum, the front thinly clothed with short, pale, 
golden pubescence. Pionotum short, strongly depressed and 
clothed with pale golden pubescence. Thorax and median 
segment very delictitely punctui*ed. The median segment longer 
than the mesonotum, strongly narrowed and depressed to the 
apex, with a deep sulcus from the apex nearly reaching the middle, 
the sides with thin greyish pubescence. Abdomen petiolate, 
pubescent; the first segment twice as broad at the apex as at the 
base, half as long again as the second segment, the third segment 
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R little broader than the second : the apical margin of segments 
1-4 with a band of pale golden pubescence inteirupted in the 
middle. 

Black; the mandibles at the base, the antenn«e (except the two 
apical joints), the tegulie, the Imse and apex of the first abdominal 
segment broadly, the apical margin of the remaining segments, the 
tarsi, tibiae, and the apex of the femora rufo-testaceous. Wings 
hyaline, nervures dull nifo-testaceous. 

The first cubital cell very long, receiving the first recunent 
nervure very near the apex; the second cubital ceil very short 
on the radial nervure, receiving the second recurrent nervure near 
the base, less than three times as long on the cubital as on the 
radial nervure. 

Length 11 min., exp. 19 mm. 

Hah, Mackay, Queensland {Turmr). 

This species resembles the following one P, icarioklea in shape, 
but the antenna? are much longer and are not thickened at the 
apex, and the shape of the second cubital cell is very different. It 
does not approach so neai-ly to AulacophUuSy forming a connecting 
link with true Pison, 

Pisox (Aulaoophtlus) icarioides, sp. n. (PlateXXVI. fig. 13.) 

2 . Clyjieus bromlly rounded at the aj^x, more than twice as 
broad as long, clothed with rather long, shining, very pale 
golden puliescence. liont round the liase of the antennee, and 
the inner orbits of the eyes as high as the emargination, clothed 
with short silvery pubesc’ence; a sliort, obscure, median carina 
above and betw’een the bise of the antenme; the vertex ojMique. 
Eyes mther shallowiy and broadly emarginate, the distance lietw'een 
them at the liase of the mandibles about one-third gi*eater than on 
the vertex ; the posteiior ocelli almost as far from each other as 
from the eyes. Antenme inserted a little fuiiher fi*om each other 
than from the eyes, scarcely longer than the head, much thickened 
to the ajiex; the second joint of the flagellum less than twice as long 
as the first and one-third longer than the third. Thorax, median 
segment, and abdomen opaxjue, very minutely and closely punc¬ 
tured ; the pronotum nearly as broad as the heiid, very grachially 
depressed anteriorly; scutellura short and transverse. The median 
segment rather slender, longer tlian the mesonotum, much 
narrowed and rounded to the apex, not truncate, with a median 
sulcus from the base to the apex. First abdominal segment slender, 
nearly twice as long as it is broad at the apex, about three times as 
broad at the apex 4is at the base, with a deep sulcus from the hose 
to be 3 »’ond the middle, the apical margin strongly deprassed; 
second segment very large, netirly three times as bimd at the 
aj)ex as the first, strongly convex; the apical margin of all the 
segments depressed. 

Black; the mandibles (except at the apex), the antenme at the 
base, the apex of the clypeus, the tegulie, tlie first segment of the 
abdomen, the apical maigins of the other segments, the tibi», tarsi, 
and the apex of the femora dull ferruginous. The pubescence on 
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the pasterior margin of the pronotum, the postscutellum, the apex 
of the median segment, the apical margin of all the abdominal 
segments, and the whole of the third golden yellow, short and 
dense. Wings very pale flavo-hyaline, slightly clouded on the 
casta and at the apex; nervures ferruginous. 

The first recurrent nervure is received by the first cubital cell 
just beyond thi'ee-quarters from the base, the second by the second 
cubital cell close to the base. The second cubital cell is extremely 
short on the radial nervure, both transverse cubital nervures being 
strongly curved and convergent. As in Farapison, the true 
second cubital cell is obsolete. 

Length 11 mm., exp. 18 mm. 

ffab, Mackay, Queensland (Turner). 

This species differs from Anlacophihia vespoides Sm. in the 
shape of the first abdominal segment, which is much shorter and 
broader, and also in the shape of the second cubital cell and the 
position of the recurrent nervures. I do not consider Aulaco^ 
philua of more than subgeneric value. The occuiTence of species 
in Australia is another instance of the relationship of theHymeno- 
pterous fauna of S. America and Australia. The present species 
shows most relationship to Pison in the auraina group. 

Trypoxylon connexum, sp. n. 

$. Clypeus broadly rounded anteriorly, broad and short,, 
densely clothed with short silvery pubesc^ence. Antenna* insei*t.ed 
very near together, nearer to each other than to the eyes: the 
second joint of the fiagellum nearly half as long again as the 
third, the apical joint conical, scarcely longer than the {)enultimate 
joint. Eyes separated on the vertex by a distance alx)ut one- 
third greater than that separating them at the base of the 
clypeus; the pasterior ocelli nearly twice as far from each other 
as from the eyes, and further from the antei-ior ocellus than fioiii 
each other. The inner orbits of the eyes are clothed with silvery 
pubescence as high as the deep and naiTovr emargination. The 
anterior ocellus is surmounted by an elevated seriiicircular carina, 
which is narrowly separated from the inner margin of the eyes and 
I’eaches as low as the emargination, whence it is continued as a 
V-shaped carina, much elevated at the apex and almost reaching 
the base of the antennae; from the apex it is continued as a very 
high carina between the antennae, terminating abruptly at the 
base of the clypeus; the space enclosed by the carinse is concave 
and opaque; the vertex subopaque, with an obscure longitudinal 
carina between the posterior ocelli. Pronotum on a level with 
the mesonotum, short and broadly, but slightly, emarginate 
anteriorly, the anterior margin raised and thickened. Mesonotum 
opaque and finely, but not very closely punctured; the mesopleune 
with sparse silvery pubescence. Median segment slender, obliquely 
truncate posteriorly, transversely striated, the posterior surface 
with a deep median sulcus; the triangular space at the base 
slightly convex, tmnsversely striated, and divided by a longi- 
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tudinal suIcuh. Abdomen shining, very minutely punctured and 
feebly pubescent; the first segment very slender, slightly 
thicken^ at the apex, longer than the second and third segments 
combined. 

Black; the posterior margin of the pronotum pale testaceous; 
teguhe and the spines of the tibiae testaceous. Wings hyaline, 
nervures fusco-ferruginous, 

. As in the female, but the apicjil joint of the antennae is 
longer and slightly curved near the apex, fully twice as long as 
the second joint of the fiagellum. 

Length, $ 10-12 mm., 6 9 mm. 

Ilah, Mackay, Queensland {Turner) ; February and March. 

Very near 1\ pileatnm Sm. from India, but the frontal carime 
are much more strongly developed and the fii’st abdominal segment 
longer; the sculpture of the median segment is also coarser. 

Trypoxylon placidum 8m. 

Tnjpoxylon pldciclum 8m. Proc. Linn. 8oc., Zool. vii. p. 35. n. 1, 
1863. 

Jfab. My sole {Smith) \ Cairns, QueenslamI {Turner\ April. 

Orabro (Rhopalum) militaris, sp. n. 

S . Clypeus small, subtriangular, without a cfirina, without 
spines on the anterior margin. Mandibles bidentate at theaj)ex, 
the inner tooth the longest. Head and thorax shining, minutely 
punctured, the front smooth, the groove for the saipe deep and 
very narrowly se|»arated from the eyes. Eyes almost touciiing 
the Ijase of the antenme, where they are sepamted from each other 
by a distance equal to half the length of the sctipe. The second 
joint of the flagellum half as long again as the first. Pronotum 
not more than half as wide as the he<xd, narrowed anteriorly, the 
angles obtuse. Mesonotum broadly and very shallowly depressed 
on the middle of the anterior half, with a very obscure longi¬ 
tudinal Carina in the depression; the scutellum divided by an 
obscure longitiulinal carina. Mesopleurie shining, a little more 
strongly punctured than the mesonotum. Median segment steeply 
sloped posteriorly, smooth and shining; the longitudinal sulcus 
dividing the triangular space at the base very shallow and obscure, 
well-defined and deep on the posterior slope. Abdomen petiolate, 
longer than the head and thomx combing, and slender; the first 
segment very narix)w and fiat, swollen at the apex, longer than the 
second segment, wdiich is long and gradually broadened to the 
apex, the fourth segment the bimdest. Epipygium shining, very 
naiTowly truncate at the apex. 

Black; the scape of the antennee, the anterior and intermediate 
tibiee and tarsi, and the apex of the femora yellow; the apex of 
the first abdominal segment, the second and third (except on the 
apical margin), the posterior tibiie and tarsi, and the apex of the 
femora ferruginous. Wings hyaline iridescent, nervures black. 
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The recurrent nervure is received by the cubital cell at two- 
thirds from the base. The posterior tibi«e are much swollen 
towards the apex. 

Length 12 mm., exp. 17 mm. 

Hcbb, Victoria (Fre7hcA ); Tasmania. 

The specimen from Tasmania has the wings fusco-hyiUine. 

Orabro (Rhopalum) tricolor Sm. 

Crahro tricolor Sm. Cat. Hym. B. M. iv. p. 394. n. 14, 1855, <S . 

$ . Mandibles bidentate at the apex, the outer tooth veiy small. 
Olypeus convex in the middle and subcarinate, produced in the 
middle of the apical margin and emarginate, the angles of the 
emargination forming strong blunt teeth, a small tooth on each 
side; the whole clypeus clothed with shining silvery pubescence. 
Antennae inaeited close to the eyes, the distance between the eyes 
at their base about equal to the length of the second joint of the 
flagellum; the first joint of the flagellum about half as long as 
the third, and a little more than half as long as the second. The 
posterior ocelli nearer to each other than to the eyes and neam* 
to the anterior ocellus than to each other, with a feeble longi¬ 
tudinal Carina between them. Head and thorax opaque, very 
closely and minutely punctured, the front smooth and shining, 
the groove for the scape (xjcupying the entire breadth, the 
posterior margin of the head broadly emarginate. Proiiotuni 
short, strongly narrowed anteriorly; the mesopleurap leas opaque 
than the mesonotum. Median segment steeply sloped posteriorly 
and rounded, tlie space at the l)ase opaque, very finely rugose, 
with a sulcus from the base to the apex and a few very short striic 
from the base. Abdomen petiolate, opaque, very minutely puno- 
tiu-ed; the first segment long and slender, swollen at the apex, 
a little longer than the .second, the second and third gratlually 
widened, the fourth the broadest; the fifth dorsal segment clothed 
with short, close, fidvous pubescence. The epipygium is tri- 
angular, opaque, the sides slightly raised. The posterior tibife 
strongly swollen to the apex. The recurrent nervure is receive<? 
by the cubital cell just before three-quarters from the base. 

Black; the scape of the antennje, the apex of the tegula?, the 
tarsi, the anterior and intermediate tibite, and the apex of all the 
femora and of the ])Osterior coxie yellow; the base and apex of the 
second abdominal segment and tlie l>ase of the third ferruginous : 
the tarsal ungues black. Wings hyaline, faintly tinged with 
fuscous; nervures fuscous. 

6 • As in the female. 

Length, $ 13 mm., 11 mm. 

Hah, Woodford, Blue Mts, N. S. Wales {G, A, Waterhouse) ’, 
Victoria (Fre^ich ); Tasmania {JSmith), 

Orabro (Rhopalum) tbnuiventeis, sp. n. 

$. Mandibles feebly bidentate at the ai)ex. Clypeus clothed 
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with shining white pubescence, truncate on the apical margin, 
convex at the base, with an oblique semicircular truncation at the 
apex, the truncation smooth and shining, without pubescence. 
Antenn® inseited close together, touching the eyes; the second 
joint of the flagellum longer than the first. Eyes just above the 
base of the antennie separated by a distance about equal to the 
length of the second joint of the flagellum; the posterior ocelli a 
little fui*ther from the eyes than from each other and about the 
same distance from the posterior margin of the head as from each 
other. Head smooth and shining, the pfwterior margin broadly 
emarginate. Thorax smooth and shining, the pronotum narrowed 
anteriorly; the median segment rounded posteriorly, shining and 
very minutely punctured, with a median sulcus from the base. 
Abdomen elongste, shining and minutely punctured; the first 
segment very long and slender, of almost even thickness thiough- 
out, the second and thinl gmdually bn^adened, the fourth the 
bimdest. The recurrent uervure is received at the middle of the 
cubital cell, the transverse cubital at about one-third from the 
Ijase of the radial cell 

Black; the mandibles and a maik on each side of the third 
abdominal segment rufo-testaceous; the sca]i>e of the antenna*, the 
apex of the tegulie, the tubercles at the posterior angles of the 
prothorax, and the anterior and intermediate tibia* and tarai pale 
yellow; the four apical ventral segments testjiceous. Wings 
hyaline, nervuras black. 

Length 4 mm. 

Hah, Mackay, Queensland {Ttimer ); May. 

Cbabko (Rhopaliim) traxsibns, sp. n. 

cf. Olyi^eus broadly rounde<l at the Jipex, without a carina, 
very feebly convex, and clothed with short silvery pub&sc-ence. 
Eyes sejm-rated from each other at the Iwise of the antenna? by a 
distance nearly half as great again fis the length of the scape ; the 
first joint of the flagellum longer than the second, which is equal 
to the thii-d. Posterior ocelli a little further from each other 
than from the eyes and as far from the eyes a^ fi*om the ijosterior 
margin of the head. Head anti thorax subojmque, microscopically 
punctured; the pronotum less than half as broad as the head and 
narrowed anteriorly, mesopleura* minutely punctuml, the groove 
rather shallow’. Median segment smooth, rounded and steep 
jx>steriorly, with a trans^’erse row of coarse pimetiues at the base 
and a short longitudinal sulcus at the extreme a])ex. Abdomen 
shining, niicroscopicMUy punctured, petiolate; the first segment 
very naiTOw*, swollen at the apex, a little longer than the second 
segment, the third and fourth segments the broadest. The re¬ 
current nervure is received by the cubital cell at about three-fifths 
from the base. 

Black; the scape of the antennie and the posterior angles of the 
pronotum yellow; the first joint of the flagellum, the following 
tour joints beneath, the mandibles, tegulse, first joint of the 
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abdomen, the base of the second joint, the tibiae, tarsi, trochan¬ 
ters, and femora (except at the base) ferruginous. Wings hyaline, 
brilliantly iridescent; nerviix*es fusco-fen*uginous. 

Length 5 mm. 

Hah. Victoria {French), 

Crabro (Ehupalum) frenchii, sp. n. 

2 . Mandibles bidentate at the apex, the teeth short and feeble. 
(JIyi>eus short, slightly convex, without a carina, and clothed with 
short silvery pubescence. Eyes separated fmm each other at the 
base of the antennae by a distance equal to about three-quarters 
of the length of the scape ; the first joint of the flagellum longer 
than the second. Posterior ocelli as far fi’om the eyes as from 
each other and a little nearer to the postenor margin of the head. 
Head and thorax shining, microscopically punctured; the pro- 
notum short and transverse, about two-thirds of the width of the 
head, the angles not prominent. Median segment shining, with 
a median sulcus from the base to the apex. Abdomen petiolate, 
as long as the head,thomx, and median segment combined, shining; 
the three basal segments smooth, the fourth and fifth veiy closely 
and minutely punctured; the first segment narrow, very slightly 
swollen at the apex, more than twice as long as broad, about one- 
third shorter than the second segment; the second gradually 
widened to the apex ; the third and fourth segments the broadest. 
Pygidium elongate, triangular. The posterior tibite are swollen 
towaids the apex. The recurrent nervure is received close to the 
middle of the cubital cell. 

Black; the mandibles (except at the apex), the scape of the 
antennae, the posterioi* angles of the pronotum, the trochanters, 
and the anterior and intermediate tibite and tarsi pale yellow; 
the tegulte, pygidium, and the {josterior tibia? ami tarn fusco- 
ferniginous. Wings hyaline, iridestjent ; nervures fusco-ferru- 
giiious. 

Length 5 mm. 

Hfib, Victoria {French) ; Noveml)er. 

OrABKO (RhoPALUM) CONAJ’OR, sp. 11, 

cJ. Mandibles bidentate at the apex, the teetli of about equal 
length. Clypeus clothed with silvery pubescence, broailly rounded 
anteriorly, with a delicate median caiina. Eyes separated from 
each other at the base of the antenna? by about half the length of 
the scape, diverging very hratdly towards the vertex. Second 
joint of the flagellum half as long again as the first and a little 
longer than the thii^l. Posterior ocelli a little further from each 
other than from the eyes and more than half as far again from 
the posterior margin of the head as from each other. Head large, 
subquadrate, broadly emarginate posteriorly, finely rugulose 
behind the ocelli, rugose in fi*ont of the ocelli, with very thin 
erect pubescence. Pronotum short, broadly and shallowly emar¬ 
ginate anteriorly, the anterior angles slightly produced, narrower 
than the head. Mosonotum shallowly punctured; mesopleune 
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opaque, almost smooth, the groove iiai*row and punctured. The 
enclosed space at the base of the median segment C/oarsely longi¬ 
tudinally rugose, the sides and apex of the segment obliquely 
striate-rugose. Abdomen opaque, petiolate; the first segment 
very slender, twice as long as the se(*.ond, a little swollen at the 
apex, the second segment n«iriy as birnd as the third. 

Black; the scape of the antennte, a spot on each side of the 
apex of the first abdominal segment, a broad kind ac;ross each of 
the remaining segments and the whole of the seventh, the tibia*, 
tarsi, and the apex of the femora ochraceous yellow. Wings 
hyaline, iridescent; nervures fustio-ferruginous. 

The reciuTent nervure is received by the cubital cell beyond 
two-thirds fi*om the base. 

Length 7 mm. 

Hah, Cooktown, Queensland (Tamer) ; November. 

Ceabro (RuoPALuai) idoneus, sp. n. 

5 . Head and thomx ojMupie, veiy delicately punctiu’ed-rugu- 
lose; mandibles bidentate at the apex, the teeth shoH, the innei* 
tooth the longest; maxillary palpi five-jointt*d, labial palpi three- 
jointed. Clyjieus tmnsverse, slightly produced in the middle of 
the anterior margin. Front concave, the antenna* inserted nearer 
to the ey(»s than to OJich other. Pronotum transverse, rounded 
at the angles ; mesonotum with a de[)ression from the middle of 
the anterior margin to the centre ; the scutellum half as long as 
broad. Median segment very shoii, rounded, and truncate 
posteriorly; the space at the base longitudinally striated at the 
base, alnj{)st smooth ami opa<jueat the apex, with a median carina 
extending on to the surface of the truncation to the a|>ex. Abdo- 
men jietiolate, very minut.ely punctured ; the petiole about half 
as broad as long, of en length throughouT, nearly as long a^^ 
the second segment, which is slightly nai*i*ower than the third. 
Epipygiuiii deeply [)uiictured, lanceolate. 

Black : the clyjH'us, cheeks, the truncation of the median seg¬ 
ment, and the fourth a.nd fifth abdominal segments clothed with 
|)ale golden pubes(;ence; the mandibles tusco-ferruginous; the 
flagellum (except the basal joint), the tegula*, the fii*st abdominal 
8t)gment, the pygidium, the apical margins of the other abdominal 
segments, the piwterior tibia* and tarsi, and the j>osterior femoin 
above ferruginous ; the scn]»e of the antenna*, the basal joint of 
Ihe flagellum, the pronotum very narrowly interrupted in the 
middle and on the sides, the scutellum (except the apical margin), 
a transverse line on the postscutellum, the antei*ior and inter¬ 
mediate legs, and the posterior tibiie beneath yellow. Wings 
hyaline, iridescent, cloucled in the radial cell; nervures ferruginous. 

The i*ecurrent nervure is receiveil by the cubital cell at three- 
fifths from the base. The radial cell is very broadly truncate at 
the apex, the radial neiwure indistinctly produced l>eyond the cell. 
The eyes are separated at the base of the antenme by a distance 
equal to about three-quarters of the lengtli of the scape; the 
Proc. Zool. Soc.-~1908, No. XXXIV, 34 
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first two joints of the flagellum are about equal in length. The 
posteiior oceDi are a little further from the eyes than from each 
other and a little further from the posterior margin of the head 
than from the eyes. 

J. As in tho female, but more slender ; the head and thorax 
shining, almost smooth; the second abdominal segment nanow, 
about one-third longer than the first, very little more than half 
as wide at the apex as the third segment; the fourth segment 
the widest; the posterior tibiaEJ more dilated than in the female ; 
the scutellum wholly black, the second alxlominal segment 
ferruginous with a large black spot in the middle. The eyes are 
only separated at the Imse of the antennae by about half of the 
length of the scape and diverge towai-ds the vertex less strongly 
than in the female. 

Length. <5 6 mm., $ 7 mm. 

JIah. Mackay, Queensland (7^#trwer) ; May. 

Crabro (IIhopaltjm) agilis 8m. 

Crabro (Hhopaluni) a^gilis Bin. Proc. Linn. Boc., Zool. iii. p. 18, 
1858, $. 

Hah, Celebes (Wallace)) Mtickay, Queensland (Timier). 

Crabro prosopoides, sp. n. 

$ . Cylypeus slightly produce<l, with a median carina from the 
base not reaching the apex, clothed with silvery pubescence. Eyes 
separated at the bjise of the antennae by a distance scarcely 
exceeding one-quarter of the length of the scape; the fiist joint 
of the flagellum fully as long as the second. Mandibles bidentate 
at the apex, the teeth short; maxillary palpi sLx jointeil, labial 
palpi four-jointed. The posterior ocelli al)out one-third further 
from each other than from the eyes an<l about as far from tlui 
posterior margin of the hejid as from eaeli other. Head very 
closely and finely punctured, the front smooth and concave. 
Pronotuni transverse and linear, the angles not prominent; meso- 
iiotiim finely and closely punctured, the groove on the meso- 
pleurpp well marked. Median segment steeply, but not vertically, 
sloped posteriorly, the ti-iangular space at the base smooth ami 
shining, with a shallow median sulcus, and a tiunsver*se row of 
deep punctures at the extreme l>ase; the jK>sterior slope with a 
large, deep depression at the base, very delicately and closely 
transvei'sely striated. Abdomen very finely and closely punctured, 
the first segment one-third longer than the second, veiy nairow 
at the base, the apex half as wide as that of the second segment, 
the second segment naiTower than the third, the second and thinl 
segments moderately constricted at the base, the apical segment 
triangular. The recuri*ent nervure is received at the middle of 
the cubital cell. 

Black; the scape of the antennie, pronotum, teguke, scutellum, 
postecutellum, tibiee, tarsi, and the apex of the femora yellow ; 
the flagellum light ferruginous. Wings hyaline, nervures fuscous. 
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c?. As in the ?. The apiciil segment of the abdomen is 
rounded. 

Length, $ 8 mm., d 6 mm. 

/M. Mackay, Queensland {Turner ); March to May. Towns¬ 
ville, Queensland {Dodd), 

Crabro perlucidus, sp. 11 . (Plate XXVI. fig. 15.) 

$ . Mandibles bidentate at the apex, the inner tooth a little 
the longest. Clypeus strongly convex at the base, clothed with 
silvery pubescence, with an obliquely depressed smooth truncation 
to the middle of the apical margin. Antennae inseited nearly 
twice as far from each other as from the eyes, the fiT*st joint of 
the flagellum longer than the secon<l; the eyes separated from 
each other at the base of the antenna? by a distance exceeding 
half the length of the scape. Posterior ocelli a little nearer to 
each othei’ than to the eyes, half as far again from the posterior 
margin of the hetid as from each other. Head and thomx smooth 
an<l shining; the pronotum slightly depressed, rounded at the 
anterior angles; scutellum very finely punctui*ed. Median seg¬ 
ment veiy short, steeply sloped posterioily, the enclosed space at 
the base ii*regularly oblicjuely striated, with a depressed, tmnsverse, 
<roarsely punctured sulcus at the base; a median sulcus from the 
base to the apex. Abdomen shining, very minutely punctm’ed, 
nearly as long as the head and thomx united; the first segment 
as long as the second, twice fis broad at the apex as at the base 
and half as bixmd as the aj)ex of the second segment. Pygidium 
elongate triangular. 

Bhick; the saij»e of the anteinue and the anterior and inter¬ 
mediate legs yellow,the intermediate legs sbiined with ferruginous; 
the flagellum, posterior legs, and abdomen bright ferruginous; 
tin* tegula* testjiceous. Wings hyaline, nervures black. 

The cubitiil cell receives the recuri’ent nervure at two-thirds 
from the base; the radial cell receives the tmnsverse cubital 
nervure Ijefore the middle. 

Length 7 mm., exp, 10 mm. 

ffah, Mackay, Queensland {Turner) \ May, 

Crabro doddii, sp. n. 

5 , Clypeus a little producetl and truncate at the apex, with a 
median mrina, clothed with silvery pubescence. Antennae inserted 
twdce as far from each other as from the eyes ; the secoiwl joint of 
the flagellum small, shorter than the first. Eyes separated from 
each other at the Imse of the antennte by a distance equal to two- 
thirds of the length of the scape, strongly divergent towards the 
vertex. Posterior ocelli a little further from each other than from 
the eyes, but neai'er to each other than to the posterior margin of 
the head. Head finely punctured-rugose; the front opaque, with 
s{)ai^ silvery pubescence. Thorax rugose, the pronotum trans¬ 
verse, almost as broad as the head, the anterior angles prominent. 
Mesopleiirfe without a groove for the femora. The enclosed space 

34* 
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at the base of the median segment coarsely rugose with a deep 
meditiii sulcus. Abdomen short, not petiolate; the hrst segment 
subtruncate at the base, depressed on the apical mai’gin, the 
second segment the longest. All the segments opaque, very 
closely and finely punctured. The recuiTent nervure is received 
near the apex of the cubital cell. 

Black; the mandibles (except at the apex), the scaj)e of the 
antennie, the anteiior and posterior angles of the pronotum, the 
postscutelluia, the tibue, and the apex of the femoia yellow ; the 
flagellum, the tegula*, the l)ase of the femora, the tiu'si, and the 
abdomen light ferruginous, the fii*st abdominal segment with an 
obscure yellow bind at the apex. Wings hyaline, nercures fusco- 
ferruginous. 

<J. As in the female, but the pronotum is entirely yellow and 
the postscutellum black. 

Length, $ 8 mm., d G mm. 

Ilah, Townsville, Queensland (Z)o(/c?); Febiuary. 

Crabro iiebetescens, sp. n. 

5. Mandibles tridentate at the apex, the inner tooth the 
shortest, a strong acute tooth just before the middle of the inner 
margin. Maxillary l>alpi six-jointed, labial palpi four-jointed. 
Clypeus clothed with shining white [)ubescen(u‘, with n carina 
from the base to tlie apex, truncate at the apex, with two short 
teeth on each side. Head large, finely and. closely punctured, 
the cheeks clothed with silver}^ j)ubescence. Antenme inserte<l 
very close to the eyes, the second joint of the flagellum alx)ut half 
as long again as the first or third. Eyes at the base of the 
antennae sepamted by a distance about ecpial to the length of the 
two basal joints of the flagellum ; frimt very mirrow. the groove 
for the scape reaching the eyes; the facets of the eyes larger near 
the base of the antennap than elsewhere. Posterior ocelli vei-y far 
apart, as far from the eyes as from eiich othei*, but neiuvr to each 
other than to the [josterior margin of the head, which is straight. 
Pronotum more than two-thirds of the breadt!) of the head, \'ery 
short and transvei'se, the anterior margin raised. Thorax punc¬ 
tured, the iiiesopleum* strongly grooved for the anterior femora. 
Median segment short, subtj'uncate posteriorly, the enclosed space 
at the bise very bimdly i*ounded and rugose: the face of the 
truma-ition finely transversely striate<l, with a delicate longitudinal 
Ciirina. Abdomen ovate, shining ami finely punctured, the apical 
segment lanceolate. 

Black; the mandibles at the base, the sca[)e of the antennte, 
the anterior margin of the pronotum, interruptwl naii'owly in the 
middle, the tubercles at the posterior angles of the pronotum, a 
small spot on each side a,i the base of the scutellum, a sj)ot on 
each side of abdominal segments 1 -5, the tibite above, and the 
basal joint of the tai'si creamy white. Wings hyaline, nervures 
black, the tegulso f\iscous. The i*ecun*ent nervure is received by 
the cubital cell at about three-quartei’s from the base, the cubital 
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nervure is sharply bent at the point of junction, the apical portion 
appearing almost more like a part of the tmiisvei'se cubital than 
of the cubital nerviii'e. 

Length 1) mm. 

Hah, Mrtckay, Queensland (Tariier '); Januaiy, 

Urabro cinotus, sp. n. (Plate XXVI. fig. 14.) 

5. Hetul very large, almost square, slightly rouiuled at the 
jK)sterior angles, extremel}^ finely and closely punctured. Man¬ 
dibles broad at the a,}^x and trhlontate, the inner tooth very shoi*t, 
the middle t<x»th the longest. CIy|>eus slightly jwrrected, almost 
vertically truncate at the extreme apex, the surface of the trun¬ 
cation semicircular and slightly concave. Cheeks depressed along 
the outer orV)its of tht* eyes, the margins of the face and the 
<lepressions on the cheeks clothed with short silvery pubescence. 
A longitudiiuil sulcus below the anterior ocellus and a longitudinal 
cai ina alK)ve it, a, shallow depression o)i each si«le of the carina 
behind the ])osteri(>r welli, the front clothed with short golden 
]aibe.scence. the iniici* orbits of the eyes slightly depressed. 
Mliorax narrower than the head; the antei-ior and posterior 
margins of the [kronotum raise<l and with the angles slightly 
ju’ominent, a deep transverse sulcus interj'upted i»i the middle 
Mqianiting the nused margins. Mosoiiotum and scutellum very 
limdy and (*losely juincturecl. the disc of the mesonotum with a 
broad ami shallow depression. Median segment shoi-t, truncate 
]>osteriorly, with a deep, longitudinal, median sulcus from thebise 
to the ap(*x: the encIos<'<l spa<‘e at the base c)(/sely puucture<l 
with a few very short si rue at the bise, hroailly rounded at the 
apex. Abdomen suhp»tiolnte, coriacanais, jwgidium narnnv and 
lanceolate. 

Black ; the mamlihles at the base testaee<^us yellow*; the elypeus, 
the sttipe of the antenna*, the two Iwisjil joints of the flagellum, 
iind a spot on (‘ach side at the anterior angles of the mesonotum 
yellow; the jironotum, a large mark on the scutellum, the post- 
sc*utellum, a, spot on the mesoplem*a\ a short longitudinal line on 
the middle of the basal abdominal segment, a broad tninsverse 
hand at the base of the secornl segment, and the tlu*ee apical 
segments al>ove orange; the teguk' ami the apical ventiul seg¬ 
ment of tla* abdomen ferruginous brown. J^egs yellow, stjxined 
with ferruginous brow n. Wings hyaline, tinged with fuscous; 
u€*rvures dark fuscous. 

Length 12 mm. 

Hah, Mackay, Queensland {Tanter ); Api il. 

Th(* })ostcrior (Hielli are two and a half times as far from the 
posterior uiaigin of the head as h'om eadi other; fuither from 
<?ach other tlian from the eyes. The antennie are inserted close 
to the eyes, the second joint of tlie flagellum nearly twuce a.s long 
as the first and a« long as the thu*d; the distance between the 
eyes at the l>a.se of the antennie e<|ual to half the length of the 
«icape. The mesopleura* are rugose, the depression for the femoi*a 



532 


MR. R. E. TURNER ON 


[May 12, 


not develoj>eci. The recurrent nervure is received by the cubital 
cell beyond three-quarters from the base; the mdial nerv'ure ia 
not continued beyond the end of the radial cell. 

Orabro mackayensis, sp. n. 

9 . Mandibles tridentate at the apex, the inner tooth much the 
shortest, the central tooth longer than the outer one. Olypeus 
slightly advanced, truncate at the apex, with a longitudinal cariua 
from the base, clothed with shoit silveiy pubescence. The pubes¬ 
cence on the cheeks jwile golden. Head finely and veiy closely 
punctured; eyes very large, the front between them nari’ow and 
concave; a very shallow ly depressefl, longitudinal, and almost 
smooth mark on the inner mai'gin of the eye near the summit; 
a short longitudinal sulcus l>elow’ the anterior ocellus and anothei* 
on the vertex almost reaching the anterior (K^ellus ; the posterior 
ocelli as far from each other as from the eyes. Pronotum veiy 
short, transverse, raised and thickened, not prominent at the 
angles; mesonotum finel>* rugose. Median segment slu)rt, the 
space at the base enclosed by carina?, longitudinally striated, w ith 
an obscure median carina, broadly rounded at the apex; the 
posterior truncfition very obscurely transversely striated, with a 
m^ian sulcus. Abdomen sul) 0 \'ate, very minutely and closely 
punctured; the first segment narrow at the base, the apex about 
two-thirds of the bi‘eadth of the second segment, only a little^ 
longer than the second segment; the ai>ex of the fifth segment 
clothed with pale golden puliescence ; the apical segment lanceo¬ 
late, smooth and recurved at the sides, wdth a tuft of long golden 
pubescence on each side. 

Black ; the mandibles (except at the apex), the scape of the 
antennce, the pronotum (verj* narrowly interrupted in the middle 
and more broadly on tlie sides), a sjK)t on each side near the base 
of the scutellum, a transverse line on the postscutellum, a s|X)t 
near the middle of the enclosed space on the median segment, a 
broad tmnsveise \m.m\ near the apex of the first abdominal seg¬ 
ment, a small spot on the sides of the second and fourth segments, 
and a transverse Imnd naia owrly interrupted in the middle on the 
fifth segment, yellow^; the four basal joints of the flagellum, tlie 
tegulfti, the apical margins of the abdominal segments, tbe tibue, 
tarsi, and extreme apex of thefemom and eoxte ferruginous brow n, 
W iiigs pale flavo-hyaline, nervures piile ferruginous. 

Length 10 mm., exp. 17 mm. 

Ilah, Mackay, Queensland {Turner) ; April. 

The second joint of the flagellum is about one-third longer than 
either the fir*st or third, and neai’ly equal in length to two-thirds 
of the distance betw'een the eyes at the base of the anteuiije. 

Orabro ordinahius, sp. n. 

2 . Mandibles bidentate at the apex, the teeth long and of 
about equal length. Olypeus densely clothed with silvery pubes¬ 
cence, with a Carina from the base to beyond the centre, wdth a 
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Bm€»oth and shining, oblique, triangular truncation at the apex. 
Head and thorax very closely and finely punctured, the front and 
cheeks clothed with pale golden pubescence; the posterior ocelli 
far apaH, further from each other than from the eyes. The 
anterior margin of the pronotum raised, with a ti’ansvei'se groove 
l)ehind it on the sides. A faint and broad depression from the 
anterior margin of the meaonotum to the middle ; the scutellum 
faintly depressed in the middle. Median segment short, truncate 
posteriorly, the enclosed space at the base broadly rounded at the 
apex, obliquely striate rugose, with a. very broad median sulcus in 
whicli lie several transverse strite; the face of the truncation 
pubescent, very finely rugose, with a strong median sulcus. Abdo¬ 
men very closely and minutely punctui’ed, not petiolate, the apical 
segment lanceolate. 

Black; a spot at the base of the mandibles, the scape of the 
antennie, the first joint of tlio ftagellum, the anterior margin of 
the pn)notum nai rowly interrupted, the i)osteiior angles of the 
pronotum, a spot on eacli aide at the basal angles of the scutellum, 
a transvei'se line on the postscutellimi, a trilobed mark at the 
base of the first abdominal segment, a transverse band at the bruse of 
the third and fourth segments, a line on the anterior tibia*, and a 
spot near the apex of the postei'ior tibiie, yellow ; the tegula:* and 
the legs (except the coxje) ferruginous. Wings hyaline, nen’ures 
ferruginous. 

. As in the female, but without the yellow mark on the first 
alKlominal segment, and there is a dull yellow transverse Iwnd on 
each side of the fifth and sixth segments. 

Jjength. J 9 11 mm., S 9 mm.: exp., <J 12 mm., J 17 mm 

JIab. Mackay, Queensland {Turtter); February-May. 

The sK*ond joint of the flagellum is longer than the third in 
both sexes ami more than twice as long as the fii'st. The eyes are 
separated at the base of tlie antenme by a distance mther ex^ 
ceeding one-third of the length of the scape in the female and by 
a little less in the male. The groove on the mesopleurie is not 
well-developeil. 

Crabro coxglobatus, s]i. n. 

2 . Mandibles broatl an<l bidentote at the apex, the teeth of 
about equal length. Clypeus small, advanced in the jniddle, 
strongly emarginate at the sides, slightly convex, without a airina, 
and clothe<l with pale shining pubescjence. Eyes sejmrated at the 
base of the antenme by a s|>aceequal to one-thinl of the length of 
the scape; the second joint of the flagellum about thi*ee times as 
long as the first and half ns long again as the third. Posterior 
ocelli a. little nearei* to efieh other than to the eyes, and more than 
half as far again from the posterior margin of the head as from 
each other. Head and thorax very closely and finely punctured ; 
the cheeks clothed with very pile golden pubescence. Pronotum 
narrower than the head, tmnsverse, the angles not prominent; 
mesopleura* smootli and shining, with a w^ell-marked gi*oove. 
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Mesonotum half as broatl again as long, with a biHmd shallow 
ilepression fixim the anterior margin to the centre, in the de¬ 
pression is a very delicate longitudinal carina. Median segment 
very short, the posterior slope veitical, the space at the base 
eoai'sely obliquely striated, with a median sulcus; the posterior 
surface transversely rugose, with a deep median sulcus. Abflomen 
subovate, shining, very minutely punctured; the fii*8t segment 
about one-third longer than the second, very narrow at the base, 
luther more than half as wide at the apex as the apex of the 
second segment, the apictil segment lanceolate. The radial 
nervure is received not far frf)m the apex of tlie cubital f?ell. 

Black; the scape of the antennae, pronotum very narrowly 
interrupted in the middle, the scutellum (except at tlua base), a 
tiunsveise line on the postscutellum and a transverse baml on 
each side of tthdominal segments 2-4, least, broadly sej)anited in 
the middle on the second segment, yellow ; the tegulte, legs, 
mandibles, and the a pical margins of ventnil segments 2-' 5 ferru¬ 
ginous. Wings fusco'hyaline, nei’vures hhu;k. A small spt>t on 
the mesopleura^ below the anteiior wings yellow. 

c?. As in the $ , but tlie distance between the eyes at tlie 
base of the antenna^ is Kpial to half the length of the scape, the 
median segment is more coarsely striated and the apical alxlo- 
minal segment is munded ; the yellow stK)t on the inesoplenne is 
absent. 

Length, c? min., exp. 14 nun.; $ Khiun., exp. 17 mm. 

H(d). Mackay, Queensland {Turner)-, April'and May. 

Nearly allie(l to (>, jmlitauH Bingh. from India. 

CJrabro BivirrATrs, sp. n. 

$ . Mandibles bidenhate at the apex. (Jlypeus Muall, clothed 
with silvery pubescence, with a median carina, slightl ^ porrect at 
the apex, with a minute tooth on i.he apical margin on ojich side 
of tlie carina. Head subijUH4lmte, slightly emarginate posteih*rly, 
very finely and closely punctured, the front smooth in the middle, 
(jlothed with silvery pu}»esceiice on the sides. The posterior ocelli 
further from eat^h other than from the eyes and at least 
one-half further from the posterior margin of the head than 
from each other. Pronotum nan’owed anteriorly, the anterior 
margin straight and a little luised with a slight groove 
behiml it; tlie inesonotiim slightly depressed in the middle 
anteriorly, minutely punctured. Median segment steeply sloped 
posterioi'ly ; the space at the base divided by a very brotid median 
sulcus in which are a few transverse strife, with short longitudinal 
stria* at the base, the apex finely punctured ; the posterior slope 
of the segment transversely and very finely striated, with a 
median sulcus. Abdomen very closely and minutely punctured. 
The recurrent nervure is rec;eived a little before the apex of the 
cubital cell. 

Black; the scape of the antennfe yellow ; the anterior margin 
of the pronotum narrowly intenupted, a broad tmnsverse band at 
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the base of the secioiwl and fourth ab<iominal segments and a 
narrow band on each side of the fifth segment, omnge; the tibite, 
tarsi, and the apex of the femora dark ferruginous, the tegul«e 
rufo-testaceous. Wings hyaline, tinted witli fuscous ; nervures 
black. 

Length 9 mm. 

Ifab, Victoria {French), 

Type in Britisli Museum. 

The eyes are separated at the base of the antenna* by a distance 
equal to about one-third of the length of the scjipe, the second 
joint of the flagellum is nearly three times as long as the first and 
fully half as long again as the third. The fii’st abdominal 
segment is narrowed to the Iwise. 


EXPLANATION OF PLATE XXVI. 


Fit?. 

1. IJarpartophilu^ urafat'^ vj*. n., 

p.nn. 

2. huvnior, sp. u., 

p. nt2. 

a. Attuaophtla amuftnu sp. n., {». 4rtL 
1. Fneiiuhtft hitet'HfitiaHa kU. 

(^en'erm ouwpeohtttj, ^p. n., p. 409. 
0 TiH'hjt/tvHfonnoHissiundt.si). n.,p. 

7. Notoffituta retfina, "^p. ii., ]». 175. 

S Zoitphium "j). ii..p. 19L 


Fie:. 

0 . Kj/8Hon {Aeauthostethm) pmictutis- 
si nuts, sp. II.. p. M)o. 

10. GovfftenMani/viuolenluSt Hp.n.,p.497. 

11. Gort/tt^s luritlnhutt sp. n., p. 498. 

12. Pison nuUimvephaltim^ sp. np. 

10. Ptson [Anlacophiius) irarinifles, 

sji. 11., p. .>2L 

1J*. Criihr<t t mcins^ sp. ii., p. 501. 

15, Crahro perlitci*fits, sp. n., p. 529. 


May 2fl, 1908. 

Prof. E. A, Mixeuix, ALA., Vice-Presitlent, 
in the Chair. 


The following papers were read :— 


1. The Hucld Exjdoration of S. Africa.—X. List of Mammals 
<^olIected by Mr. Grant near Tett<*, Zambesia. By 
Oldfield Thomas, F.U.S., F.Z.8., and R. ('. 

Wroughton, F.Z.S. 

TiiuH-tvcil April 14,1908.J 

We now come to the final collection of the Iludd Exploration, 
for after making it Mr. Gnuit liad a severe attack of fever, and 
by arrangement with Mr. Rudd he has now come home, so that 
this magiiifli^nt exploration, wliieh has been going on for the last 
five years, thus comes to an eiul. 

Fui-ther details of the pajiers written on the dilieient collections 
are appealed to the pi*esent account, but we may here say that 
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the results of Mr. Budd^s splendid generosity have far surpassed, 
in their great and permanent value, our most sanguine expecta¬ 
tions—a fact for which the fullest credit must also be given to the 
collector, Mr. C, H. B. Grant, who has risen in the ablest manner 
to the great opportunity afforded him by Mr. Rudd. 

The total results form the largest collection of Mammals ever 
1 ‘eceived by the National Museum from any one source, the 
nearest approaches to it being the products of the Simons atnl 
Robert expeditions to S. America, and the Duke of Bedford’s 
Exploration of Eastern Asia, the last-named being still in 
progress. 

In all 1541 mammals, exclusive of duplicates, have been 
registered as pi'esented to the National Museum by Mr. Rudd, 
while duplicates have been presented to the Royal Scottish 
Museum, Edinburgh, and the South African Museum, Cape 
Town, 

A considerable and quite unexpected number of new s|K^cies 
and subsj)ecies have l)een discovered, and, what is quite as 
important, most of the old species, insufticiently oi* inextmtl}' 
descrilied on specimens now deteriorated, have lx»en definitely 
identified by topotypes, and are representnl by good modern 
material, which may be made the basis of further progi'ess. 

In this connection the Tett.e series, of which we give an actcount 
in the present piper, is of especial importance ; for every worker 
on South African zoology has been hampered by the difficulty 
of making out with exactitude the species obtained dining 
Dr. Petei's’s famous expedition to Zambesia, and described by him 
in his ^ Reise nach Mossambique,' of which the * Saugethiere ’ 
was published in 1852. 

In order, therefore, to get a series of the species described by 
Peters, Mr. Grant went to Tette, Peters’s chief collecting-place, 
and formed the series enumerated below. 

While we were working out this series, the definite determination 
of Peters’s species has enabled us to soit out a number of the groups, 
with the result that many forms hitherio assigned, in our pipers 
and elsewhere, to Petera’s species, now prove to need desci’iption. 

Mr. Grant’s notes on the Tette district ai'e as follows :— 

“ It was the driest time of the year when I reached Tette, and, 
except in the main rivers, there was practically no water any¬ 
where, and as, on the Zambe.si near Tette, there wei*e too many 
natives present for it to l>e [xissible to collect, I moved .south 
wards and pitched my camp at the junction of the Luenya and 
Mazoe Rivers, which is some 20 miles due south of Tette. 

‘‘The country there is exactly similar to that along the 
Zambesi, l)eing hilly, and in places somewhat mountainoius; 
the soil is sandy and very stony, especially on the hill-sides, but 
thei'e are no krantzes that would harbour dassies or red hares. 

“ All the vegetation, except along the rivers, was dried and derid 
and the trees leafless, the course of the rivera being plainly shown 
from a distance by the verdure of the trees on their banks. 
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“ Everywhere the veldt is well bushed, amounting to thickets 
in most parts, with a fair amount of larger timber, mainly 
and ‘ cream-of-tartar,’ the latter l>eing very plentiful and growing 
to an enormous size. 

“ Except in favourable situations, gi’ass does not seem to grow 
freely, and the cereal crops of the natives are not nearly so good 
as in many districts to the southw^ard, although tomatoes, onions, 
(fee. tu’e grown fi’eely on the l>anks and in the beds of the rivers. 

“ Tlie natives are mixed local tribes variously known as 
Nyungwis, Tongas, Barnes, <fcc. When not too lazy they give 
much of their time to the capture of small buck, cats, squirrels, 
rats, &o., the majority of wdiich they utilize for food. 

The climate cannot be considered healthy, even in the dry 
season, and the temperature is geneiidly high during the day and 
makes good collecting <lifficult. 

‘•In the five wrecks 1 spent in the IVIazoe camp the average 
tempemture was 95 , 104^ being the highest recorded; no rain 
fell.” 

1. CeRCOPITHEC'US rVOERYTHRl'S RUFOVIRIDIS Is. (leofl’. 

5. 2003. 

This specimen, a young female, is undoiibtedly the same form 
as those from Cionnigoza mentioned in our last paper, and lH>th 
are almost certainly ( Wcrypith^cifs Jlat^dtcs of Peters. We follow 
Mr. Pocock * in holding that that s]>ecies is a synonym of C. riifo’' 
viiridis^ and accordingly adopt this name for the specimens from 
Oorongoza and Tette. Mr. Pex'oek has pointed out (/. c.) that the 
specimens obtaine<l by Mr. (Jrant in the Knysna, Zululand. and 
E. Ti'ansvmil are all typical ( \ py(ier}ft1ir\^!^ Cuv., and to these we 
may add the specimens received from Inhambane and Beira 
since the date of Mr. Pocock’s jmper. All former itlentifications 
in the present series of {lapers must 1)0 modified jiceordingly. 

“ Native name, ‘ Pusi.’ 

“ Only tw'o troops of this monkey w ere seen and they w ere 
excee<lingly wild. 

“ Generally frequenting the trees along the river hanks and 
observed drinking in the middle of the afternoon.”— CMrl. B. O. 

2. Galago mossambicus Pet. 

cf, 2042. 5 . 2028, 2029, 2030, 2031, 2043. 

Topotypes of species. 

These specimens, which represent “ Otolicnus mossambicus,'' 
confirm wdiat w^e have stated in describing G, granti in a former 
pjipert, namely, that this latter species is I'eadily rec‘ognizable 
on account of its long muzzle. 

Prom G, moholi Sin., to which it is no doubt closely allied, 
G, Tnossmnhicm is sepamted by its smaller size (gi'eatest length 
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of skull 38 mm., of upper tooth-i*ow from front of canine to back 
of last molar 13*7 mm., against 41 and 15 mm. in moholi) and 
pioportionally much longer tail. 

3. Epomophorus orypturus Pet. 

?. 1999. 

A young specimen. Topotype of species. 

“ Native name, ‘ Demanyundo.’ 

*• Said to be common, but only the one specimen was seen, and 
that was put up ami shot in the daytime in a thicket on the bank 
of the Mazoe.’' - C. H. B. G. 

4. Rhfnolophus lobatus Pet. 

d . 2018. $ . 2013, 2014, 2019, 2021, 2025. 

These are piuctically topotypes of Peters’s species, the technictal 
type-locality being Sena, 

“Native name, ‘ Nyagelingwelingwe’; it is tia* same for all 
insectivorous bats.” C. 11. B. G. 

5. RhINOLOPHTS lIILOEBRAXim Pet. 

$. 2009. 

(), Hipposiuerus ( Affer Suml. 

d. 2024. 5^. 2015, 201G, 2020, 2022, 2()23. 

“ Both species of Jihttfolophffs (vide su})ra), these, ami PeUdia 
(vide infra) were all taken out of one tree.”—(J. H. B. G. 

7. Petalia* capensis 8m, 

d. 2011, 2012, 2017. $. 2010. 

These sj>eciniens represtmt Kycterls fid 'ujlnosa of Peters, the 

type-lociility of wliich was Boror. 

8. Vehpertilio CAPENsrs Sm. 

d. 2004. 

An exceptionally lai-ge individual, but not, we think, sepai’able 
from r. cu'pe/iiffls. 

9. ScoTOPJlILUS MOUITA UIXOAXJ 8m. 

d. 1994. 

The various forms included by Dobson under /ScotojdiUns 
horhonictis = nignta, in his ‘Catalogue of the Cliiroptei'a,’ may 
apparently be separateil into two groups by their size—a larger, 
represented by N. niynta Schreb., and a smaller, the oldest name 
for which is >V. viridis Peters. 

The present sj)ecimen is a topotype of Peters’s Nyciicejm 
planlroHtris^ but we ai*e unable to sej)arate it fmrn ii. dinyauL 


* Nj/cteris auctorum. 
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The forms of S. Africfin Scotophilus (including those noticed 
below) may be arranged in a key as follows: 

A. Size larger (foreann 62-67 inm.; hIcuII length 

20-21; maxilltti'y tooth-vow 7-7*6) wi^nYw-group. 

a. A Ktroiig suffusion of yellow in the colouring, 
making upper surface olive-green, belly bright 

yellow N. nufrita dniyani Sni. 

h. No tinge of yellow in the coloration S', uiifvita Iterero Thos. 

B. Size uraaller (forearm 45 61 inni.; skull length 

17-18; mavillary tooth-row 0*11-8*8) ririV/ra-group. 

a. A Htrong nuffUaion of yellow in the colouring, 
making uppi*r nurfacc olive-green, 1 m? 11> bright 
yellow .... . . S', turidis Pet. 

h. No tinge of yellow in the coloration S. nndis dnmarensiH Tho*». 

“ Two si>ecies of this g(‘iuis were secureil, neithei* l>eiiig 
common. 

‘‘ They np}jenr early in tlie evening and tiieii* flight is stixnig ; 
they hawk the country in wide and regular circuits.*’ -C. H. B, O. 

10. ScOTorHiLr.s vxbiuis damarexsls Thos. 
cT. 1955, 195(>, 2027, 2032. 

Reference was made in the paper on the J nhamlrane Collection^ 
to the presence in the series of Scotoph ilna of cerhiin s|>e(*iiucns 
smaller in size than the rest ; as thest‘ smaller specimens possess 
all the esscmtial characters attributed hy Peters to his Ki/ctlcejus 
riridift, we accept them as representing that s|M‘cies, the tyf>e 
locality of which is the island of IVfozamhiijne. 

The present s[>ecimens are indistinguisliahle from *S'. damaremis 
Thos., ami as they also closely resemble the Inhamhane 8i)ecimens 
e.\cept in coloration we rank them as a westein nice of S, viridis, 

11. SCOTEIXT'S SOIIUEFFEXI Al STKALIS, subsp. 11 . 

cT. 19()7, 1975, 1993, 2000, 2005, 2007. S?. 1995, 2001. 

On laying out all tlie s])ecimens of this species in connection 
with the identification of the pn^sent series, it l)ecame evident 
that there are several well-marked geograjdiical races separable 
on colour chai-acters. 

Typu*al *y. Hclilieffeni was based by Peters on a specimen from 
Cairo. lie described it as ‘‘ supra rufescens. subtus ex alho 
riifescens.” A second species, S. vvhnmns, hised on a J from 
Tanganyika was described by Noack as “ oben olivengelbbraun 
unten woissgelb. Heiten Ji<*ll umbra . . . .” Unfortunately we 
have no undoubte<l s}wcimen of either of these for comjiarison, 
but tve consider that we are justified in describing three forms 
as certainly distinct from either typical S, .^chliefeni or A'. 
inhmnm (which latter is at most a local race of the former). 
These are: (1) a pale deseit form from the A<len Hinterland; 
(2) a white-bellied desert form from Upper Egypt; and (3) the 
present series from S. Africa. 

* P. Z, S. 1907, p. 286. 
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The following are descriptions of these three forms:— 

SCOTEINCS SCHLIEFPENI BEDOUIN, subsp. 11 . 

Ilather smaller in size than typical #V. achUeffenu 

Colour above nearest to “ wood-brown,” but a much paler shade 
tlian that given by Ridgway ; below still paler, i, e., the colour 
containing moi’e white. 

Dimensions of t} 7 >e :— 

Head and body 41*8 mm.; tail 28*8 ; forearm 30; ear 9*5, 

Skull—gi*eatest length 12*2; interorbital breadth 3*3 ; brain- 
case breadth 6*3; breadth across upper jaw at level of m'** 5*6; 
2 )o.st-canine tooth-row 3*5. 

Hah, Lahej, near Aden. 

Type, Adult, B.M. no. 95.6.1.53. Collected on the 12th 
March, 1895, and presented to the Museum by Col. J. W, 
Yerbury. 

A second specimen taken at the .same time only difiers in being 
slightly smaller. The difference in cxdomtion between these 
siwcimens and a series of four ttiken by Mr. W.‘Denison, 18th 8ej)t., 
1899, at Sheik Othman, only 10 or 12 miles distant—nearer the 
coast—is most marked. These latter <lo not differ rnateiially 
from specimens from the south cotust of the Red 8ea, which we 
provisionally refer to typical schUeffeni, 

8cotbinus schlieffeni albivbnter. 

Size as in typical S, acMieffeaL 

Colour above ecru-drab,” below jaire wliite. 

Dimensions of type:— 

Head and iKjdy 50 mm.; ttiil 30; foj*earm 32; ear 9. 

Skull—greatest length 12*6; interorbital breadth 4; brain- 
case breadth 7*3; bi*eadth HCim.s upper jaw at level of m* 5*9 : 
jK)st.-canine tooth-i*ow 3*8. 

Hah, Kaikhala, Up 2 )er Egy 2 >t, 

Type, Adult male. B.M. no. 4.11.3.4. Original numl)er 73. 
Collected 13 Feb. 1904, an<l presented to the Museum by the 
Hon. N. C. Rothschild. 

SCOTEINUS SCHUKFFENI AUSTRALIS. 

8ize about as in typical S, achlieffeni. 

Colour above near ‘‘ mummy brown,” below the same colour but 
paler. 

Dimensions of type: — 

Heaxl and laxly 50 mm.; tail 28; forearm 31; ear 12. 

Skull—greatest length 13; interorbital breadth 4; brain- 
case breadth 7; bi’eadtli across upper jaw at level of m“ 6; 
j>ost-canine tooth-row 3*8. 

Hah, South Africa (type from Inhambane). 

Type, Adult male. B.M. no. 6.11.8.19. Original number 
1595. Coll^'ted 5 Aug. 1906, by Mr. 0. H. B. Gmnt (Rudd 
Exploration). 
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Mr. Gmnt took two Rpeciinens at Inhambane and the present 
series of eight individuals at Tette. There is but little variation 
throughout the series, the greatest difference being in size, the 
forearms ranging from 28 to 31 mm. There is absolutely no sign 
of the gi*een or olivaceous tinge implied by ISToack’s description 
of the colour of S, mbiimm, viz. “ olivengelbbraun,’* and the 
underside of S. scMieffeni auBtralis could by no possibility be 
(characterised as weissgelb.” 

It is woithy of record that in one specimen (2005) of the Tette 
series there is present a well-develoj>ed second incisor on the left 
side of the upper jaw, l)etween the normal incisor and the 
canine. 


1 2. OlKEREPHON LIMBATUS Pet. 

1957. $. 19.58, 1959. 

The type locality of Peters’s Dtfsoj^es liiuhatns was the island of 
Mozainbifjue, but he also iwords it from 8ena. 


13. NaSILIO BRACIIYRHYXCIIUS Sui. 

$. 1974. 

Native name, * Nvuuulundo.’ 

‘‘ According to native report, common, although 1 wjis unable 
to obtain more than the one specimen. 

“ Inhabiting the inoi’e stony parts of the veldt.”—0. H. B. Cf. 

It has been already suggested by Tlimuas * that Petei>;’s 
.Ifcvcroscelides fifftcns, fn)m Boror, was based on an abnormal 
melanistic example of this species. 

14. Orocidura sp. 

$. 1960, 

Njitive name, * 8utsutsu.’ 

Apparently very S(*aix:e. 

Frec|uenting the vegetation and reeds on the river-banks.”-- 

C\ II. B. 0. 

15. FeLIS SERVAL Erxl. 

2002. 

** Native name, * Njanjanji.’ 

Said to be plentiful, and certainly the spoor was frequently 
seen. 

“ Noctuinal c>nly, often visiting the ki'aals at night.”— 
C. H. B. G, 


16, Genetta rubigixusa Puch, 
d. 1968, 1982, 2035, 

On collating all the S. African Genets in the Museum 


* Anil. Mag. N. H. (6) xiii. p. 70,1804. 
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Collection we find that they may be arranged in three well- 
marked gi-onps, as follows:— 


A. Fore feet black, 

а. Hairs of dorsal crest and tail loiifif (at least 50 inm. near 

base of tail); dorsal spots relatii'ely small with a 
distinct tendency to coalesce into longitudinal strities; 
tail-tip whiti» . /ef/iwi-group. 

б. Hairs of dorsal crest and tail short (not more than 

35 mm. near base of tail); dorsal spots large, alway>* 

distinct j tail-tip black .... ff/rriiKr-group, 

B. Fore feet pale: bairs of dorstU crest and tail short (not 

more tlwn 36 mm. near base of tail); dorsal spots of 

medium size, not coalescing; tail-tip black riffti^tnosa-group. 


fdma-gvovi ^.—In his ‘ Mammals of South Africa’ (p. 52, 1900), 
Mr. Sclater i*ecorcl.s a species under the name of Genetta 
gcdeyiaisy from Ljike Ngami. The animal he described is probably 
the same as Geaetta India Thos. & Schwann * and is certainly a 
member of our felina-gvow]}. The distribution of this group 
is thus the central j>latean from Nanuwjualand to the Transvaal, 
north of 30° 8. lat.; within this area, it is rt^pi*eaented in the 
south by typical G^ felina^ and in the north by G. hulia. 

tigrina-groxvj^. —Occupies the extreme south of Africa below 
30^ lat., scai’cely varying at all, so far as we know, throughout its 
range. 

riihiginosa’gvo\\\). — G, Uiahw Thos. dr 8chw,, belongs to tin’s 
group, and it now seems doubtful whether it can l)e di.stinguislusl 
specifically from tyjucal 6'. rnhigiaosa. 

In his unfinished monograph of tlie (tenets t Pnjf. Matschie, 
when establishing G, zambasiana^ gives the habitat of G. nihi- 
ginosa as Cacondn u. Kiiste von Deutsch 8iid-W"ost Afrika,” 
})ut Pucheran distinctly states in the original description that it 
was from the Cape of Oood Hope. We have compared repre¬ 
sentatives of this group fi^om Natjil, Jnhamhaiu'. N. atid E. 
Transvaal, Beira, Gorongoza, Tette, and Angoniland, and can 
find no essential variation, so that if Natal be taken as the ty}M‘- 
locality, both letab(F and zamheslana may have to 1 h^ considered as 
r»ynonyins of Pucheran’s species. The distribution of the group 
is therefore all South Africa north of 31K lat. and east of 
28' long., extemling at least to Angoniland, iii 1(P 8. lat. 

“ Native naines, • Mpiswi ’ and ‘ Mwili ’ 

Common, especially near kraals, where* they cause considerable 
annoyance by stejiling fowls. 

“ Strictly nocturnal, never observed in the daytime.’- 
0. H. B. G. 

17. Crossarchus fasciatus Schreh. 

Native name, ' Ndembo.' 

“ Not common ; found in small ti*oops. 

‘‘ Inhabiting the thickest parts of the bush as at Gorongoza.”- 
0. H* B. C'x, 

• P.Z.S. 1906, p. 679. 

t Verhandl. Internat. Zool. Cungr. Berl. 1901, p. 1138, Ac. 
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18 . Muxoos AUEATua, ap. n, 

$. 1976, 1996. 

A brUliantly fulvoua Mungoose about the size of if. raUcmmhiy 
but difiering in haring the hairs of the back annulated. 

Size about as in M. raUamuchi, General colour above 
“ ochraceous buff,” darker on the back and tail; below ** ochra- 
ceous buff,” Individual hairs of the rump and back, as far 
forward as the shouldei*s, basally “ dmb-grey,” then “ ochraceous,” 
paling to buff” at the tip, with a subterrainal black ring; those 
of the crown and face ringed buff, black, buff and tawny; those 
of the nape, sides of the throat, shoulders, ffanks, limbs, and l>elly 
“ ochraceous buff ” almost to their bases, which are “ mouse-grey.” 
Tail coloured like the bm^k for two-thirds its length, then dark 
“ tawny,” with a black tip 60-70 mm. long. 

Skull as in if. raUamn,chL 

Dimensions of type :— 

Head and body 324 mm.; tail 290; hind foot 62; ear 26. 

Skull —condylo-basal length 62; btusilar length 57 ; zygomatic 
brefidth .33; palate breadth across p‘ 21; length c-m' 21*5. 

Hah, Tette, Poi-tuguese Zamhesia. 

Type, Adult female. B.M. no. 8.4.3.46. Original number 
1976. Collected August 26th, 1907. 

A second sjiecimen, a younger female, is quite like the type, and 
Mr, Grant assui*es us he saw sevemi more. 

This beautiful new Mungoose is an unexpected discovery, as 
Tette is the type-locality of Petei’ss Herpestes ornatnSy which 
Mr. Grant supposed he had secured. But ornatm, as shovui by 
Peters’s figure and descriptions, is allied to and probably identical 
with the much darker coloui'ed Jf. camd Smith *, of which the 
Museum iK)ssesses specimens from lM>th north and south of 
Tette. 

“ Native mime, ‘ Runkoe.’ 

“ Several of this species were observed, but were difficult to 
trap. 

“ Found everywhere, especially near ki*aals. 

“ Cei*feiinlv diurnal, perhaps noctunial also.”—C, H. B. G. 

19. Fuxisciuiujs CEPAPi sixDi, subsp. n. 

cf . 1961, 2006, 2026. J . 1941, 1969, 1985. 

On laying out the available s|>6ciniens of F, cepapi it becomes 
evident that there are two well-marked geographical I’aces, a 
northern and a southeni, separable on their coloration. The 
type-locality is given by Smith as “ the banks of the Marikwa R.,” 
i, e,, the upper basin of the Limpopo River, in the southern part of 

♦ Of, Wroughton, Ann. Mag. N. H. (7) xx, p. 120,1907. It may be noted here 
tliat the subspecies from Zanzibar described by Wroughtou in this paper as Mungo^ 
fMlan%ru» la$ii is antedated by I£«rpe$te8 ornatm Lorenz (Abh. Senck, 

nat. Ges. xxi. Haft iti. p. 462,1S98), a name of which no indication is given in the 
title to the article, and which has therefore been missed by all recorders and 
bibliographers since. 

pRoo. Zooii. Soc.—1908, No. XXXV, 
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the combined mnge, and we therefore separate the preeent series 
as a northern subsp^ies under the name ol F. e^papi rindu 

Size as in typical F. cepapL Fur rather shorter (5-7 nun. on the 
back). Colour-pattern above as in true F. cepapi; Wow pure white 
all over instead of the white being limited to (at most) the chin, 
throat, and chest as is the case in F. cepapi^ which has the belly 
washed with clay-colour. Back of thighs and midrib erf tail 
beneath bright ochraoeous. Individual hairs of tail ochraceous 
with two bl^k rings, so that when the haii*s are spread out at 
right angles to the midrib there are two black longitudinal bands 
mnning the whole length of the tail (as seen from below) parallel 
to the midrib; in typical F. cepapi the ground-colour of the tail- 
hairs is dull clay-colour ” with three black rings, and con¬ 
sequently the resultant black longitudinal stripes are thi'ee in 
number. Tail equal in length to head and body, proportionally 
somewhat shorter than in typical F, cepapi. 

Skull slightly smaller, brain-case broader and fuller. 

Dimensions of type:— 

and body 170 mm.; tail 168; hind foot 39; ear 20. 

Skull—greatest length 43 ; basilar length 33; interorbital 
breadth 12; length of upper molar tooth-row (exclusive of 
p«) 7-6. 

Hah, Lower Basin of Zambesi (type from Tette). 

Type, Adult female. B.M. no. 8.4.3.51. Original number 
1941. Collected 18th August, 1907. 

The specimens from Gorongoza mentioned in our last paper on 
the Budd Exploration (P. Z. S. 1908, p. 169) must be included in 
this subspecies, though they show the distinctive characters less 
markedly than the Tette series. 

** Native name, ‘ Sindi.’ 

“ Common, generally observed in pairs. 

“ Living on the berries, <kc., of the ti’ees and shrubs, for which 
they may often be seen hunting on the grotmd, 

“ When alarmed they quickly make for some large tree and 
xlisappear into a hole or cavity. 

“DiurmU, active in the early morning and late afternoon, 
I’esting during the heat of the day.”—C. H. B. G. 

20. Tateba lobenoul^ de Wint. 

S, 1947, 1951, 1952, 1953. 1942, 1943,1944,1945,1946, 

1954. 

Externally these specimens cannot be separated from those from 
Beira imd the Limpopo Yalley, i, e. from T, lobeftyuhe hechumim^ 
but while having the same narrow skull as that subspecies they 
pproximate to T, lohenyvke ^naehome in having rather smaller 
bull® than the limmpo form. 

“ Native name, * Mpynya.’ 

Common and found everywhere, especially in clearings and 
nativelands.”--aH. B.G. ® 
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Peters’s ^^Meriones UucogaMer** (type-locality Mesuril) is a 
member of the short-tailed group, of which most of the species 
are found north of the Zamb^i. 

21, ArVICANTHIS DORSALIS CALIDIOR, Sllbsp. n. 

1962. 

Comparison of the series from the Zambesi Basin with those 
from the Transvaal and Zululand, which, as the type shows, 
represent the true Arvkanihis dorsalis of Smith, establishes the 
fact that individuals of the former are easily separable by their 
darker, warmer colouring, and we propose to separate them as a 
geogiaphical race under the name of Arvicanthis dorsalis calidior. 

Size and fur as in typical A . dorsalis. 

Colour-pattem richer and darker than in the southeni form. 
General colour chestnut ” above, individual hairs dark slate with 

vinaceous cinnamon ” band and black tip; in true A. dorsalis the 
general aspect is near ** clay-colour ” anil the pale rings of the 
individual hairs are the palest buff. 

Dimensions of the type;— 

Head and body 135 mm.; tail 146 ; hind foot 27 ; ear 17. 

8 kuU—greatest length .34 ; basilar lengtli 27 ; zygomatic 
bi'eadth 16 ; diastema 8*5 ; upper molar series 6. 

Hah. Zambesi Basin (type from Tambarara, Gorongoza 
Mountains). 

Type. Old male. B.M. no. 8.1.1.72. Original number 1817. 
Collected 13th March, 1907. 

The present specimen from Tette, though immature, is identi¬ 
fiable ns lielonging to this subspecies, in which also should be 
includeii the specimens dealt with in our paper on the collection 
from Beira (P. Z. S. 1907, p. 779), a series in the Museum 
Collection frein Mashonaland, collected by Mr. J. fl:’. Darling, 
othere presented by Mr. C. F. M. Swynnerton from Chirinda, Ac. 

“ ^Native name, * Mhoni.’ 

“ Rare in this district, the specimen sent being the only one 
taken or observed.”—C. H. B, G. 

22, Mus MicRODON Petere. 

cf. 1964, 1965, 1966, 1972, 1973, 1983, 1984, 1987, 1988, 
2008. 2 . 1979, 1981, 1990, 1991, 1992. 

Topotypes of species. 

The characters of these specimens prove that the group of 
South African multimammate mice is divisible into two species. 
The present one, with a tail equal in length to the head and body 
combined, extends, so far as we can judge fiom the specimens 
available, from Natal and Zululand northwards along the coast 
and throughout the Northern Transvaal and Rhodesia to the 
Zambesi. The second species, Mue eoueha^ recognisable by its 
proportionally much shorter tail, is represented in the Museum 
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CJollection from the South-Wost Transvaal, Bechuanalaiia, Orange 
Biver Colony, Basutoland, and as far south as Deelfmtein and 
King William^s Town, in Cape Colony {i, e., about 33® S. lat*)* 
Mr, Sclater in his ^ Mammals of South Africa' records it from 
the Cbpe and Namaqualand, but Mr. Grant failed to obtain it 
in either of these localities. 

We are doubtful if Mus cotwha zuluemis Thos. db Schw:^ can 
be retained as a subspecies distinct from true M* mia^cdon^ with 
which its describei’s had not an opportunity of comparing it. 

Native name, * Ntisha.’ 

Abundant everywhere; habits similar to those of Jf, comha 
zulvsnsisJ* —C. H. B. O. 

23. Mus CHRYSOPHiLUS INEPTU8, subsp. n. 

cJ. 1949, 1950, 1963, 1971. $ . 1978, 1989. 

like true chryaophUm^ but with lower skull and narrower 
brain-case. 

Size as in the typical form, but hind foot on the average shorter 
and tail proportionally longer. Colour also as in chryaophUua but 
paler, the slaty bases of the hairs markedly paler both above and 
below. 

Skull about the same length as in the type form, but markedly 
narrower and flatter; the bmin-case much smaller; the whole 
skull lower, height from alveolus of m*^ to' crown 9 mm. against 
10 in true M. chryaophUua, 

Dimensions of type :— 

Head and body 148 mm, ; tail 182; hind foot 27 ; ear 21. 

Skull—greatest length 37; l>asilar length 29; zygomatic 
bimdth 17 ; brain-case breadth 13; nasals length 16; diastema 
9*5; molars 5*7. 

IJab, Tette, Portuguese East Afri«i. 

Type, Old male. B.M. no. 8.4.3.73. Original number 1949. 
Collected 22nd August, 1907. 

In the series of 7 specimens obtained by Mr. Gmnt several have 
broken tails, but in those which ai*e complete, the head and body 
varying between 145 and 150 mm., the tail reaches 180, whereas 
in typical M, chryaophUua specimens of the same size have a tail- 
lenj^h of about 170. The gimtest breadth and bra in-case breadth 
in the, type skull of the species are recorded by Mr. de Winton as 
18 and 15 mm. respectively; a comparison with the similar 
measurements given for this local race shows how markedly 
narrow its skull is; moreover, in true M, chryaophUua the 
greatest breadth is at the posterior end of the zygomatic ai'ch, 
while in M, c, ineptua it is across its antenor end. The type is 
distinctly older than the individual described by Mr. de Winton. 

Native name, ‘ Kwisikwisi.’ 

** Eakly common and inhabiting both the bush and tlie native 
lands.”-^. H. B. G. 

•• p z. a 1906 ,1. p. m. 
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We take this opportunity of describing a second local race of 

ckry$ 0 ]phihjis 

MUS OHRYSOPHXLU8 ACTICOLA, subsp. n. 

A large coast form of M, ckryaophilm^ the hind foot always 
markedly longer than in that animal. 

Size fiome^at larger than in true M. chryaophilm. 

General colour as in the tyj)e form, but the slaty bases of the 
hail’s of the under surface markedly shorter and very much paler 
than in the true chryaophilas^ in which the slaty bases of tlie hairs 
of the lower surface of the body do not differ materially in shade 
from those of the back. 

Bkull larger than in the typical subspecies, but the bull® 
slightly smaller. Height at 10 mm. 

Dimensions of the type :— 

Head and Ixxly 155 mm.; tail 202 ; hind foot 34; ear 23. 

Bkull—greatest length (c.) 39; l^silar length 30*5; zygo¬ 
matic breadth 19; brain-case breadth 15; namls length (c.) 15; 
diastema 10 ; molai-s 6*2. 

flat). Coast between Lim]K>jK) and Zaml>esi Rivers (ty*pe from 
lleinv). 

Type. Adult male. B.M. no. 7,6.2.59. Original number 1752. 
Collected 25th DecemW, 1906, by C. H. B, Grant (Rudd Ex¬ 
ploration). 

The type of M. c. acticoki is of alx>ut the same age as that of 
true M. chrysophllm. In a long serie-s of adult specimens from 
Inhambane and Beim the him! foot is recortled as low as 30 mm. 
in only tlu*ee specimens, whereas in a large number of typical 
J/. ckrysophUm it never exceeds 29. The tail would seem to be 
proportionally quite as long as, or even longer than, in M. c. 
Ineptas. 

24. Mus AVARILLUS, sp. n. 

?. 1980. 

A mouse outwai*dIy resembling M. naviaqaeims^ but with the 
teeth of J/. chrysophilm, of which it is probably a dwarf relative. 

Size mther smaller than in M. naaiaytieiisis. Fur soft and 
silky, but mther short (6-9 mm. on the back, 5-6 on the belly). 
Colour as in M. uaniaqmnsk^ but the shorter coat allowing the 
basal slaty portion of the haim to show thi’ough gives the upper 
side a duller geneml colour and makes the belly gmyish white 
instead of the apparently pure white of nanmquetms. 

Skull a copy in miniature of M. chrysophUus. Teeth as in that 
species. 

Dimensions:— 

Head and body 105 mm.; tail 143; hind foot 26; ear 21. 

Skull—gi-eatest length 31; basilar length 23; greatest breadth 
14; brain-case breadth 12*5; interorbital breadth 4*9; nasals 
11*6; diastema 7*6; upper molar ^ries 6; bull® 5*3. 
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Ifab, Tette^ Portuguese Zambesia* 

Type. Adult feiuale. B.M. no, 8,4.3.79. Original number 
1980, Collected 27th August, 1907. 

Outwardly this species has a most striking resemblance to 
M. nomaqvmmaj but its skull and teeth ohatacters separate it 
imdily from any member of that group. The diape of the skull 
and large size of the teeth point conclusivelv to its close affinity 
to M. chryBi^hilm^ of which it is no doubt a awarf form. 

[Mus ARBORABjus Peters. 

As this species was based on specimens from Tette we have 
given special attention to its identification. Peters in his 
description^ mentions two specimens, but as he quotes the 
dimensions of the female in the diagnosis and figures its skull 
(that of the male being still in the stuffed specimen t) we adopt it 
as the type. He gives an excellent figure of the skull (/. c. 
pi. XXXV. fig. 7), and this agrees in all essential characters with 
that of a specimen fi’om Salisbury, Rhodesia, belonging to a 
widely-spread species, of which we have been able to recognise at 
least four local races, as follows:— 

1. Mus NAMAquENSis Sm. Hah. Namaqualand. Man 

auricomis de Wint.,” Thos. & Schw. P. Z. S, 1904, p. 179.) 

2. Mus XAMAQUENSis CBNTRAMS Schw. Hab* Deelfouteiii, C.C. 

{szMvs auricomie centralie Schw, P. Z. 8. 1906, p. 107.) 

3. Mus KAHAQURKTSXS LEHociJi Sm. Hoh. Kuruman. {sbMus 

hhoda Sm. Type locality “ Latakoo.”) 

4. Mus NAMAQUENSis AURiooMis de Wint. Hah. Mashonaland. 

auricovm de Wint. P, Z, S. 1896, p, 802.) 

We have unfortunately no material to enable us to judge 
whether arborarim is identical with the Mashonaland race or 
whether, as seems to us more probfible, it forms a fifth geo¬ 
graphical subspecies. 

This identification altogether removes mhorwnm fium the 
Thmmuyniy^ gi’oup, to which it has been usually refeired, perhaps 
on the evidence of the stufted male, which may possibly prove to 
be an example of the next species. 

The skull of Mus 'tiamaquensis has, as Peters’s figui^e of 
shows, evenly divergent supraorbital ridges, cut 
back anterior zygomatic plate, small bullie, and oomparati vdy broad 
parapterygoid fossae, all these characters being in contrast with 
^ose shown by the Tette Thamnomys next to be described. 

The definite detemination of the old types of Smith’s Gerbillus 
namaqmnm and Mus lehocla is one of the many advantages 
gained from the study of the Rudd Collection.] 

* Beis. Mommb. p, 1$2,1852. 
t At least when Tnomas examined it in Berlin in 1887. 
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25. THAMKomrs euwi, sp. n. 

<f. 1970. $. 2033,2036. 

A Thamnomy^i belongiiig to the group in which the chamc* 
terietic third inner cusps of the upper molars are reduced to a 
ridge, and with the mammaiy formula 1—2a»6. 

Sise about as in Mua namaquenaia ^uricomia. Fur soft and 
fairly long (12 mm. on the b^k). Oeneral colour above near 
“ clay-colour ”; below pure white. Individual hairs of the back 
basally slate-colour for two-thirds their len^h, then buff; a small 
projportion of black hairs scattered throng the coat; belly-hairs 
white to their bases. Hands and feet white. 

Skull with a marked interval (2 mm. or more) between the 
henselion and the commencement of the ^mlatal foramina. 

Dimensions of the type:— 

Head and body 124 mm.; tail 160; hind foot 22; ear 20. 

Skull—greatest length 32*5; basilar length 26; greatest 
breadth 15*5; brain-case breadth 13*2; interorbital breadth 5; 
nasals length 12 ; palatal foramina 7; diastema 8*5; upper molar 
series 5; bullie 7. 

Hah, Tette, Portuguese East Africa. 

Type* Old female. B.M. no. 8.4.3.81. Original number 2033. 
Collected 14th Sept., 1907. Three specimens examined. 

“ Native name, ‘ Nsunto.^ 

*^This species, although undoubtedly common, is difficult to 
secure owing to its arboreal habits. 

‘‘ It inhabits the hollows of decayed and dead trees, in which it 
makes warm nests of leaves, <fec., of no particular shape, merely 
filling up the cavities with debids. 

“ Strictly nocturnal; one specimen was shot at night whilst 
climbing among the branches of a small tree when I was sitting 
up for Galago^ —C. H. B. G. 

In working out this Thmunmiya we have found that the two 
following forms also require description: ~ 

TliAMIfOMYS COHETES, Sp« 11. 

A Thminoniya belonging to the same gi-oup and about the 
same size as the last, but with a mai’kedly longer tail. 

Size as in T, ruddiy but tail one-third longer. Fur soft, shorter 
than in 7\ rtiddi (9-10 mm. on the back). Colour almost exactly 
as in T, rttddd* Hands and feet white. 

Skull with hxxWm and teeth smaller, and palatal foramina pro¬ 
duced more forward than in T, rttddi. 

Dimensions of the type:— 

Head and body 124 mm.; tail 196 ; hind foot 24; ear 20. 

Skull—greatest lengtli 33*2 ; barikr length 26 ; greatest 
breadth 16*8; brain-case breadth 13*6; interorbital bi*eadth 6; 
nasals length 12*5; palatal foramina 8; diast^a 8*5; upper 
molat* series 4*5; bulue 6. 

HaK Inhambane, Portuguese Bai^ Africa. 
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Type. Old female. B.M, no. 6.11.8415. Original member 
1644. Collected by Mr. C. H. B. Grant, 18tb August, 1806 (Budd 
Exploration). 

Three specimens examined. The propoHionally vety long tail, 
the smaller teeth and bullie, and the extension forward pf the 
palatal foramina almost to the henselion serve to distinguish 
cometea at once from hiddi, which in colour it so closely 
resembles, 

Thamnomys subdasteb, sp. n. 

A smaller Thamnomys belonging to the Siimo group as the two 
described above, but with smmler skull, teeth, and bullie, and 
colour-pattern as in the rutilans-growp. 

Size somewhat smaller than in T. riML Fur soft, short 
(7~8 mm. on the back). General gi'ound-colour above “clay- 
colour,” with strong tawny suffusion on rump and lower back, 
often extending forward even to the crown; below pui*e white. 
Hands and feet buff, fingers and toes white. 

Bkull small, teeth and bullie vei*y small. 

Dimensions:— 

Head and body (c.) 110 mm.; tail 160 ; hind foot 22 ; ear 18, 

Skull—greatest length 29 ; basilar length 22 ; greatest 
breadth 14; brain-case breadth 12; interorbital breadth 4*5; 
nasals length 10*6; palatal foramina 5*8; diastema 7*2; upper 
molar series 4; bullee 5. 

Hah. Nyasaland and Xorth-East Rhoclesia. (Type from 
Zomba,) 

Type. Adult. B.M. no. 93.5.2.27. Collected by Mr. A. Whyte 
in October 1892 and presented by Sir H. H. Johnston 

Three specimens from Zomba examined. The Museum has an 
example from Angoniland and one from the East Loangwa 
District (collected by Mr. S. A. Neave), which also appear to 
belong to this species. 

26. Baccostomus campestris Peters, 
cf. 1948, 1977. 

Topotypes of species*. 

These specimens confirm our opinion that in South Africa 
there are two forms in this genus, the smaller ones represented 
by S. campeatrUy and a larger, for which the oldest name is 
S. rmahoncB de Wint. 

“ Native name, * Psuku,’ 

“ Apparently rather scarce and usually taken in native culti¬ 
vation along the banks of the rivers, 

“The cheek-pouches of the specimens sent contained sweet 
potato.”—C* H. B. G. 


* 1U)M. MoMaxn^. 18S2, p. 167, pi. xxxiv. fig. 3 & pi. xxxv. fig. 12. 
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27. STKAtoMYg PRATEN 81 B Peters. 

cJ. 2038,2040,2041, 2039. 

To;|^typ66 of species. 

“ Native name, * Nsana.* 

“ Not found nearer Tette than the southei-n side of the Luenya 

and Mazoe Rivers, and even theie not plentifully. 

Lying dormant in small burrows throughout the winter. The 
specimens sent were dug out and were excessively fat and lazy.”— 
C. H. B. G. 

28. Hippopotamus amphibius L. 
c?. Ltienya River. 

“ Native name, ‘ Umvu.* ”—C. H. B. G. 

29. Oephalophus orimmi L. 

6. 1997. 

“ Native name, ‘ Mhemwi.* 

“ Fairly common, but as it generally inhabits the thickets it is 
not easy to shoot. 

Feeding in the early morning and late afternoon and probably 
thmighout the night. 

‘‘ Observed going to water just before sundown.”—C. H. B. G. 

30. Raphiceros sharpei colokicus Thos. & Schw. 

$. 2034 (juv.). 

Native names, ‘ Ke.senyi * and ‘ Gagoro.’ 

“ Beveml of this species were seen, but always in such .thick 
country that it was impossible to get a shot. 

Inhabiting broken and hilly country, thickly bushed.”— 
C. H. B. G. 


31. Nesotraous uvingstonianus Kii*k. 

(S . 2037 (juv.). 

** Native name, * Mrumsa.’ 

“ Decidetlly scaitje, owing principally to the natives driving and 
civtching them in nets and also to thei*e not being a great deal of 
country suitable to their habits. 

“ Only found in the thickest bush. 

The Livingstone Buck is found near Beira, but is not found 
in Gorongoza, where it is quite unknown to the natives.”— 
C. H. B. G. 

32. ^PYCEROS MELAMPUS Licht. 
cf. 1940. 

“ Native name, * Impala.* 

Only seen in small herds, seldom exceeding six in number, 
they having been much shot out, and no old rams were seen. 

“ Out feeing on the short grass in the open glades in the early 
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moming, where tiiej ean eometimee be apfKroaehed within shot^ 
retiring soon alter sunset to the thickest and more inaccessible 
parts of the bush. 

** The alarm-call is a loud snort.*'—C. H. B, G. 


The following is a list of the papers which have been published 
on the mammals presented hj Mr. Buddy and we have supple¬ 
mented it by mentioning such other papers as have been 
published both here (also largely based on Mr. Budd's q>eoimen8) 
and in S. Africa during the same period^ thus maki^ this a 
bibliography of S. African Mammalogy subsequent to the 
publication of Sclater’s ‘ Mammals of S. Africa.' 

The Budd papers are arranged chronologically under the 
headings of the localities dealt with :— 

T. British Namaqualand. 

0. Thomas H. Schwann, P. Z. S. 1904, i. pp. 171- 
183, pi. vi. (28 species.) 

II. S.E. Transvaal—Wakkerstroom. 

lid. P.Z.S. 1905, i. pp. 129-138. (26 spp.) 

III. Ziiluland. 

lid. P. Z. S. 1905, i. pp. 254-276, pi. xvi. (49 spp.) 

IV. Knysna. 

lid. P. Z. S. 1906, i. pp. 159-168. (31 spp.) 

V. 17.E. Transvaal—Klein I^taba and Woodbush. 

lid. P. Z. S. 1906, pp. 575-591. (51 spp.) 

VI. E. Transvaal—Legogot. 

lid. P. Z. S. 1906, pp. 779-782. (25 spp,) 

VII. Inhambane—Ooguno. 

O. Thomas & B, C. Wroughton, P. Z. S. 1907, 
pp. 285—299. (39 ^'^p*) 

VIII. Beira. 

lid. P. Z. S. 1907, pp. 774-782. (29 spp.) 

IX. Gorongoza Mts. 

lid. P. Z. S. 1907, pp. 164-173. (32 spp.) 

X. Tette, Zambesia (as above). 

lid. P. Z. S. 1908, pp. 535-552. (32 spp.) 

Other papers based wholly or in large part on Budd 
material;— 

Andersen, K. Five new Bhimlophi from Africa. Ann, Mag, 
K. H. (7) xiv. p. 378, 1904. 

- On HipposideruB cafer Sund. and its closest allies. Ann. 

Mag. N. H. (7) xvii. p. 269, 1906. 

Thomas, 0. A new Mungoose {IlerpesieB ttiMi) from Namaqua- 
land. Ann. Mag. N. H. (7) xu. p. 466, 1903. 

- A new Golden Mole (AmblvaomuB corrim) from Knvsna. 

P.Z.S. 1906,ii.p. 57. 
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Wroughton, R. 0. On the various forms of Arvieanthis pumilio 
Spamn. Ann. Mag. N. H. (7) xvi. p. 629, 
1908. 

- Notes on the Genus Taiera, with descriptions of new species. 

Ann. Mag. N. H. (7) xvii. p. 474, 1906. 

— Notes on the Genus OUmya. Ann. Mag. N. H. (7) xviii. 

p. 264, 1906. 

-On three new Mammals from S. Africa. Ann. Mag. N. H. 

(7) XX. p. 31, 1907. 

— On the African Mongooses usually referred to the 

Herpeatea gracUia group. Ann. Mag. N. H. (7) 
XX. p. ilO, 1907. 

Other papers bearing on 8. African mammalogy that hare lieen 
published during the last few years are:— 

Broom, B. On some new species of Chryaoehloria. Ann. Mag. 
N. H. (7) xix. p. 262, 1907. 

—— A Contribution to the Knowledge of the Cape Golden 
Moles. Trans. S. Afr. Phil. Soc. xviii. p. 283, 
1907. 

— Further Observations on the Chrysocliloridte. Ann. Trans¬ 

vaal Mus. i. p. 14, 1908. 

De Winton, W. E. On Cynietia selouai de Wint. P. Z. S. 1901, 
p. 2, pi. i. 

(lOUgh, L. H. On h new Species of Rhhwhphus from Pondoland* 
Ann. Tmnsvaai Mus. i. p. 71, 1908. 

Jameson, H. L. On a new Hai’e from the Tiunsvaal. Ann. 

Mag, N. H. (7) XX. p. 404, 1907. 

Matschie, P. Ueber die Abauderungeu der Ginsterkatzen 
{Gtnttta), Verb. V. Intemat. Zool. Congress, 
Berlin, p. 1128, 1902. 

Schwann, H. List of Mammals obtained’ by Messi's. B. B. 

Woosnani and R. E. Dent in Bechuanaland. 
P. Z. S, 1900, i. p. 101. (25 spp.) 
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[Kfceixed April 23,1908.] 

(Plate XXVll. t) 

The siiiidl collection of African Land-Lsopochi wliich Dr. Cun- 
nington has askeil me to examine includes only four species. Two 
of these are rilre^idy known. The other two appear to recjuire the 
institution of a new^ genus. Whether the s})ecies foi* which it is 
instituted ai‘e themselves new may be morii oj>en to question. 
It is with mucii reluctance that J accept tlie responsibility of 
offering a. decision. In the balance of uncertainties one has at 
last to make up one’s mind. At present there are a bewildering 
number of species in the genus Philoscia, many of them very 
incompletely des(*ribed, and few, if any of them, completely illus¬ 
trated. A remi‘dy for this state of affairs will not be (*asily 
found. The creatures themselves put. difficulties in the way of 
the student. Their readiness to wander about the world under¬ 
mines any systematic structure built on geograj>hical distribution. 
’J'heir variability seems to separate forms wiiicli are specifically 
identical. On the other luunl, general resemblance seems to 
unite forms winch, on closer e vamination, are found to bo 
distinct. Among the appendages the antenna^ and uropods afford 
esjH‘cially useful (?hai*acters, and these a]>})endages .are paiticulaiiy 
liable to be detached or broken. The structure of the pleopods, 
especially those of the male, is more and more acquiring 
systematic impoitance, but male specimens ai-e not always avail¬ 
able. Fortunately there are naturalists to wiiom difficulties are 
not discouragements so much as incentives to action. This paper 
will sei*ve at least some useful purpose if it should induce any 
such investigJitor to deal effectively with the genus Philoscia and 
its immediate allies. 


Fam, O X 1 s c I n 

Gen. Metoponorthus 15udde-Lund. 

1885. J/Hoponorth us Budde-Lund, Isopoda terrestria, p. lOl. 

METuroNORTJius PHUixosiJs (Rramlt). 

1833. Porcellio pritinosus Brandt, Conspectus Crust. Oniscod. 
pp. 19. 26 (Budde-Luml). 

* [The complete Hccouiit of the new jrenns dinjfiiosed in this cornnmnication 
Hjjpears here, hut since the name and the preliminary diaj?iiosis were puhlishwl in 
the ‘Abstract,’ the genus is distinguished by being underlined.— Editoe.] 
t For explanation of the Plate, see i». r>60. 
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A. ANCHIPHILOSCIA KARONGAE.nsp B. A CU NNINGTONI.n sp 
C. PERISCYPHIS CONVEX USCBudde-x^und). 
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1879. Metopm(nihm pruino8u$ Budde-Lund, Prospectus Crust. 
Isop. terrest. 4. 

1885. Metoponorthus pruinosm Budde- Lund, Isopoda teiTestria, 
p. 169. 

Of this well-known and widely distnbuted species there is a 
single specimen in the collection, found under stones on beach, 
Island Camp, Birket el Qurun. 

Ancuiphilosoia Stebbing. 

Abstr. P.Z.S. 1908, p. 28 (May 26). 

Mandibles with setulose lobe adjoining the inner cutting-plate, 
and with two to three plumose setfe between this lobe and the 
unjointed plumose lash which represents the molar. Fii’st maxillse 
with eight spines at the apex, and the strongly sinuous distal part 
of the outer margin fringed with fine setules, which are much 
longer proximally and a little longei* distally than those in the 
middle of the series. Second maxilla? with a small, clearly defined, 
finely setulose inner plate, not longer than broad; the outer part 
of the maxilla much brofuler, pellucid, almost unarmed, without 
apical cleft, Maxillipeds with terminal joint of palp <listinguish- 
able from the second. Telsonic segment triangular. 

The genus PhUoBcla was established by Latreille in 1804. 
Both in Fi’ench and Lfitin the name is on that occasion printed 
Phihscie, but it ha>4 always been presumed that the Latin form 
was due to a printer’s error. Onkciia sylvestris Fabricius, which 
i.s the same as the earlier 0. mmcorum Heopoli, is the only species 
mentione<i in connection with the genus at its institution. In 
any re-ariuugenieut, therefore, of the very numerous forms which 
are at present united under Latreille’s generic name, it is clear 
that Scopoli’s species must bt* the standard for those to be 
retained under Philoscia. 

The new genus characterised above ngrees in general with the 
definition of PhiloBcia given by Budde-Lund in 1885 (Isopoda 
terrestria, p, 207), A, Dollfus in 1897 (Feuille des Jeimes Natu- 
ralistes. No. vll7, p. 1), and Bars in 1898 (Crustacea of Norway, 
vol. ii. p. 172). Thus, it has the body oval or elongate, scarcely 
contractile. The lateml lobes of the head are sharply deflexed. 
The first segment of the pei*RH)n has the hind margin I’egularly 
curved. The pleoii is moi'e or less abruptly naiTOwer than the 
per»eon. The second antennae are slender, with thi-ee-jointed 
flagellum. The mini of the uropods extend beyond the telsonic 
segment, and the inner ramus is articulateil to the peduncle not 
far in front of the outer. 

On the other luind, in the mandibles, where P. mmcorum has 
only one penicil or plumose seta, the new genus has three penicils 
on the left and two on the right mandible. In this respect 
it agrees with the minutely described and cai*efully illustmted 
AnaphiUmui simo^ii Eaoovitza (Arch, ssool. experimentale, vol. vii. 
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L I 85, 1907), but it has the setuloee lobe with whteh^ in 
jovitza’s genus the mandible is not equipped. The first xnaadllad 
have eight spines on the outer plat^ whereas in Paraphilosem 
stenoaoma Stebbing (Willems Zodogical Results, port v. p, 648, 
1900) they have only three apical spines on that plate. The 
outer margin of that plate is more strongly sinuous and less 
uniformly fringed than in P. muscorum. The second maadUas 
have the inner setulose lobe distinctly defined and the much 
broader outer lobe undivided; while in P. muacortm the outer 
lobe is longitudinally cleft and the setulose lobe has no distinct 
lower margin, nor is this margin mentioned by Bacovitza, in 
whose species the second maxilla otherwise resembles that of 
AnchiphUoacia, In the maxillipeds the articulation between the 
second and third joints of the palp is in this genus discernible 
under high magnification. Racovitza declai*es this palp to be 
clearly only two-jointed in A . aimoni. In the latter species the 
telson is almost semicircular, in the species referred to the present 
genus it is triangular. The two species in question are in many 
respects in close agr*eement, but one of them hfis the pleon 
abruptly narrower than the |)eneon, with the lateral apices of the 
pleon segments inconspicuous from above, while in the other 
the narrowing of the pleon is far less abrupt, and the apices of 
the third, fourth, and fifth segments as seen from above are well 
separated and conspicuously displayed. 

The generic name is compounded of dyx,h near, .and Philoacia, 

Anchiphiloscia KARONGiB, sp. n. (Plate XXVIl., A.) 

This species shows a close resemblance to Philoacia auofrezi 
Dollfus, from Diego Huarez in North Madagascar (M^m. Soc. 
Zool, de Prance, vol. viii. p. 185, fig, 7 in text, 1895), of which, 
however, the mouth-orgfins are not described. Independently of 
these, other features seem to make the identification inadmissible. 
These affect the second antennie, the uropods, and the telson. 

The body is mther narrowly oval, the head not broad, the last 
peneon segment strongly arched over the pleon and then turning 
obliquely outwards on either side, not forming acute apices. The 
pleon is brusquely nan^ower than the peraeon, and the adpressed 
lateral angles of the thiid, fourth, and fifth segments are not 
discernible from above. The telsonic segment is broader than 
long, with the sides straight, but the point not blunted as in 
P. auarezi. 

The sides of the head curve in towards the front, with the eyes 
situated at the angles so formed. The small first antennae have 
the second joint intermediate in thickness between the stout first 
and tapering third, the latter being scarcely longm* than the 
second, and a little shorter than the first. The second antennae 
are longer than half the body, the second joint a little longer 
than the third but much shorter than the fourth, the fifth nearly 
as long as the third and fourth combined and as long as the 
flagellum; in this the first joint is longer than the second, but 
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scarcely longer than the third (without i^koiung the brush*like 
setiform apical pi'Ooess)| therefore not as in P, marezi nearly 
equalling in len^h the two together. In the example figured, 
however, the third joint is a little shorter than the second. 

The upper lip has its distal margin evenly rounded. The 
cutting-edge of the mandible is divided into four horny-looking 
blunt teeth. The secondary plate on the left mandible has the 
same homy appearance, but that on the right is pellucid. The 
other features have been already discussed. The first maxillae 
have the two plumose setae seated on the inner part of the apex ; 
of the spines on the outer plate the outermost is, as usual, the 
strongest; of the three following the intermediate is short; to 
these simple spines succeed four, each with a subapical tooth. 
The second maxilhe have \>een already discussed. The maxillipeds 
have the plate of the large and long second joint extending to the 
apex of the palp’s second joint, notched at the inner distal angle, 
where it has one minute spine-tooth, a little behind which a 
regular spine rises from a little surface-lobe, and at the outer 
distal angle the apical margin has two more spine-teeth, also of 
very small size. The second joint of the palp is furnished with 
one or two setiform spines, and the slender, faintly separated 
third joint has setules on the outer margin and apex. 

The first gnathopods have the third, fourth, and fifth joints 
much bi'oader than the sixth; the fourth and fifth subequal in 
length, strongly spined on the hind margin, the fourth with a 
row of tiny denticles on the proximal part of its front margin, 
the fifth with oblique rows of spinules on the inner surface, the 
distal aeries projecting beyond the obliquely tmneate distal 
mai'gin; the sixth joint has the hind margin proximally furred 
with spinules. 

The fifth peraeopods are, as usual in the allied forms, the 
longest of the limbs. They have the fourth joint shorter than 
the thiid or fifth, and the fifth shorter than the sixth. In the 
young, taken from the mother’s pouch, with eyes and other part^^ 
well clevelope<l, no trace of these limbs could be discerned. 

Umpods with inner ramus attached on a level with the outer, 
compared with which it is not exceptionally narrow as in 
P, smrezi, and it is moi*e than half as long. Each ramus is 
tipped with a tuft of setie. Telson in young rounded. 

Dimensions about 6 mm. in length by 276 mm. in breadth. 

Zocediti/, On damp decaying wood close to swamp, Kambwe, 
near Karonga. 

For the colouring comment will conveniently be made in 
compaiuson with the next species. 

Anchiphilosoia cunningtoni, sp. n. (Plate XXVII., B.) 

This species is in striking agreement with the preceding in 
regaanl to the antennte and all the minute details of the mouth- 
organs, but the head is wider and the hinder segments of the 
peraeon have their postero-lateral angles more acute, the hind 
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margin of the seventh i^gment being uniformly arcuate and 
strongly produced over the pleon; the third, fourth, and fifth 
pleon segments are not adpressed, but have their postero-lateral 
angles well displayed; the convergent sides of the telson are 
slightly incurved. The first gnathopods have the sixth Joint a 
little less widened distally than in the other species, but the 
difference is slight. The uropods have the inner ramus attached 
slightly in advance of the outer, which is fully double its length, 
therefore relatively much longer than in P. cmmdicomis Budde< 
Lund, as shown in the figure by Dollfus (Mem. Soc. Zool. de 
France, vol. viii. p. 184,1895), from Diego Suarez. 

In the general colouring of brown, variegated with Ughter 
markings, on the back, this species agrees wdth Phihscia mm- 
cwum and several allied species. It has a thin light stripe 
extending from the back of the head nearly to the tip of the 
telson. In the perseOn this is flanked on either side by a broad 
piece of variegated pattern, while the side-plates are dark, each 
with one conspicuous light patch, but not, as in P. annular 7119 , 
having the posteix)-lateral angles pellucid. In the pleon the first 
two segments and the telsonic segment have each three light 
patches—one belonging to the medio-dorstU stripe, the othei'S 
separated from it by dark patches. Tlie second antennie have the 
long fifth joint proximally dark and distally light. Tlie uropods 
have the peduncles generally light and also the proximal part of 
the outer ramus; but this is variable, as one specimen shows one 
of these rami light to the apex, though the othei’ is dark except 
close to the base. 

In A, karongm the colour is similar, but rather more dusky, the 
medio-dorsal stripe being also less continuous, and in one specimen 
the hinder segments of tiie peiieon have their apices clear instead 
of dark. 

Dollfus (foe. dt.) remarks of P. cm7mlicor7m : This species is 
variable; the specimens of the type (coming from Mount Ambre) 
are all of great size (12 mm. by 6'5 mm.). Generally, al>ove all in 
the plain, the length does not exceed 7 to 8 mm.; sometimes the 
joints of the flagellum of the second antennsE* are subequal; but 
above all there are varieties ex cdore : the clear spaces at the 
angles of the pereeon may be lost, or instetid of them there may 
he marblings or patehes [such as those] situated in the median 
region; the antennie are often either entirely light or entirely 
dark.” The original says, “les taches claires des angles du 
pereion peuvent s'effacer, ou ^tre remplactes par des marbrures 
ou taches situees dans la region m^diane,” where a woid or two 
seems to be missing from the second clause. 

Spocimens of A, mmiingtoni measured 7 mm. by 3*5 mm., or 
6 mm. by 3 mm., the antennae and uropods in each case not 
included. 

Locality. Under stones, near Niamkolo Bay, Lake Tanganyika.. 
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Fam. ArmAD iLLiBiiB^. 

Gen. Periscyphis Gerataecker. 

1873. Periacyphis Gerstaecker, Die Gliederthier-Fauna des 
Bansibar-Gebietes, van der Deeken Exp., p. 526 (Budde- 
Lund). 

1885. Cercocytonus Budde-Lund, Isopoda ten-estria, p. 42. 

1885. Peryacyphia Budde-Limd, Isopoda ten’estria, p. 293. 

1898. Periacyphia Budde-liimd, Die Land-lsopoden Ost-Afrikas, 
iv. 3. 

1908. Pariacyphia Budde-Lund, Swedish Zool. Exp. in Egypt, 
No. 26 a, p. 10. 

In hie latest work Bu<lde-Lund gives a new desci-iption of tins 
genus, having recognised that seveml of the species from German 
East Africa which he allotted to it in 1898 require a diffemit 
systematic position. He gives some valuable illustrations of 
details in his own two species, P, convexiia and P. albeecena, but 
the typiciil species, P. trwialia Gei*staecker, remains unhgiu’ed. 
It is obvious that under the new definition those species which 
have the apex of the telsonic segment quadrate are excluded. 

Perisoypuis coxvexus Budde-Lund. (Plate XXVII., C.) 

1885. Cercocyionm convexua Budde-Lund, Isopoda terrestria, 
p. 44. 

1885. Peryacyphia convexna Budde-Lund, Isopoila teiTestria, 
p.' 293, 

1908. Periacyphia couvexua Budde-Lund, Swedish Zool. Exp. in 
Egypt, No. 26 a, pp. 2, 9, pi. 1. figs. 20-25. 

Head with frontal line evanescent in the middle. The side- 
plates or raise<l lateial l)order8 of the first perseon segment 
broadest where flanking the eyes, iian*owing dowmwards without 
(juite reaching the hinil margin of the segment; the second and 
third segments narrowly roumled at the lower comers, the 
following segments more squaml, the seventh having the hind 
margin very concave in the middle but rather flattened at either 
side. The pleon short, with the segments in position successively 
shorter in the middle till the telsonic segment, which has a 
1 i ngu ifomi termination, 

The eyes in our specimens do not appear to have more than 
20 ocelli, Budde-Lund gives the genus about 25 to 30. 

In the second antennte the joints of the peduncle in order of 
length are the 1st, 3rd, 2nd, 4th, 5th, the last decidedly the 
largest, and longer than the ^gellum, of which the first joint is 
longer than the second. 

The mandibles have a trifid cutting-edge. 

The lobes of the lower lip appear to be almost circular. 

The first maxillae agree closely with Budde-Lund's figures, the 
inner plate liaving 2 set«e or penicils, of which the inner is longer 
Proc. Zool. Soc.^1908, No. XXXVI. 36 
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and stronger than the outer. Of the 9 spines on the outer plate, 
the two outermost are the stoutest, and then the next but one, 
I do not find any of them bifid at the tip. The subapical 
incurvation of the outer margin is finely setulose, as shown by 
Budde-Lund. 

The second maxillte have the inner plate very small, as broad 
as long, and strongly furred with very little setules; the outer 
plate membranaceous, broadly rounded, almost unarmed. 

The maxillipeds seem to agi*ee well with Budde-Lund^s figure. 
The epipod, which he does not show, is large, reaching to the 
distal end of the principal joint, or nearly so. 

That which appears to be the most characteristic feature of 
the species (unless it be shared with P, trivialis) is found in the 
uropods. Here the peduncle is large and quadrate, obliquely 
rounded ofi* at the distal outer angle, but having its minute outer 
ramus inserted in and not protruding beyond a little notch near 
the distal inner angle. The inner ramus depending from an 
upper arm of the peduncle does not reach its extremity or the 
apex of the telson. 

The length about 7 mm. 

Locality, Under stones on beach, Birket el Qurun. 

EXPLANATION OF PLATE XXVII, 

A. Anchiphifascia karangeSt ii. g. t‘t sp. 

n,8. Lines indicating natural size of specimen figured in dorsal view. 

a.i. Second antenna^ with further enlargement of setlform terminal portion 
and its armature. 

mx,l^ mx,% mxp. First and second maxillse and maxilliped, with further enlarge¬ 
ment of terminal i)ortions. 
gn, 1. First gnathopod. 
ttrp., T, Urop(5, and telsonic segment. 

B. Anchiphiloscia cunningtonif n. g. et sp. 

n,8. Linos indicating natural si74e of specimen figured in dorsal view. 

^nx. 1, mxp. Mandibles, first maxilla, and maxilliped. 
gn. 1. First gnathopod. 
urp, XJropod. 


C. Periscgphis convexiis (Buddo-Lund). 

Specimen in the centre figured in three-quarter dorsal view, without appendages. 

a.f. Second antenna. 
mx. 2. Second maxilla. 
urp, Uropod. 

T, Telsonic segment, with left uropod and part of fifth pleon segment. 

The mouth-organs throughout are figured on a higher scale than the 
other appendages. 
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3. On the Anatomy o£ AntecMnomys and some other Mar¬ 
supials, with special reference to the Intestinal Tract and 
Mesenteries of these and other Mammals. By Frank 
E. Beddard, M.A., F.R.S., F.Z.S. 

[Received April 28,1908.j 

(Text-iSgures 111-124.) 

COKTENTS. 

1. On some Points in the Anatomy of AntechinomyB^ p. 661. 

II. On some Points in the Anatomy of ^hateologaUy p. 664. 

III. On the Intestinal Tract in some Marsupials, compared withtliat of 

other Mammals, p. 667. 

IV. On the Existence of a Suprarenal Portal System in Mawupials, 

p. 600. 

V. Resum<^ tif new facts, p. 603. 

I, On some Points in the Anatomy Antechinomys laiiiger. 

An example of this rare Marsupial was kindly placed in my 
hands some time since by Mr. Beck of this Society, wdth the 
request that I would examine its anatomy. The specimen 
consisted of the carcase after the skin had been removed, and 
was therefore incomplete as regards many of the muscles. But 
the viscera were intact, and 1 am able therefore to contribute 
something towards a fuller knowledge of this small Polyprotodont 
Marsupial. The only memoir known to me wdiich deals with its 
anatomy is one by the late Mr. Alston in the ‘ Proceedings' * 
of this Society, written nearly thii’ty years ago. In this paper 
a number of facts is given relating to the internal organs of the 
body and there is also an account of its osteology. The visceiu 
are somewhat summarily described by Mjr. Alston; and there is 
thus some scope for a fuller account of certain organs in the 
light of later work upon the anatomy of mammals. 

The stomach of this Marsupial has been figured by Alston, 
who has compared it with that of Antechinas'^, He has, more¬ 
over, divided other related genera by the more globular or more 
transversely elongate form of that organ. I submit herewith 
(text-jfig. Ill) a drawing of the stomach of the specimen of 
Anteckinomys which I have myself dissected and which I hope 
is accurate. It will be seen that it agrees more nearly with 
Antechinus as represented by Mr. Alston than with Anteckinomys 
as figured by that natui*alLst. In particular I would call attention 
to the considerable calibre of the duodenum where it leaves the 
stomach, and to the fact that the cardiac Imlf of that organ is 
consideiubly prolonged beyond and to the left of the entrance of 
the oesophagus. I am led, therefore, to doubt the value of the 

* P.Z.S. 1880, p. 464. 

t Now referred to Phaseologale (Thomas, Cat. Marsupials Brit. Mus. 1886). 
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characters of that organ in discriminating between these allied 
genera. 

Text-fig. 111. 


5^. 


Alimentary' tract of AntecMnomys laniyer. 

O, Omentum. O'. Splenic omentum. 8L Stomach, 

The iniesiiiie presents a number of features of interest. It is 
in the first place veiy short, as Mr. Alston has jwinted out. 
Furthermore, there is no external differentiation into sections. 
The tube has the same bore throughout, and the absence of any 
trace of a csecum i*enders it impossible to fix the delimitation 
between ileum and colon. The alimentary tract is not only 
short but, comparatively speaking, lathei* wide. There is no 
duodenal loop to be distinguished from the rest of the tube. 
The interesting fact about the intestine is that the whole tube 
is suspended from the middle line of the doiml parietes by a 
single continuous mesentery. This is absolutely uncomplicated 
by any secondary attachments of any sections of the gut to each 
other, or to the parietes. In other mammals there is at least (in 
the majority of cases at any rate) one folding of the gut upon 
itself. That is, in the region of the stomach the transverse colon 
lies above the duodenum just after it issues from the stomach, 
and there is in this region a more or less direct mesenteric 
secondary connection between the duodenum and the colon or 
mesocolon. There is nothing of the kind in Aniechinomya. 

Another point of importance to be noted in relation to the 
intestine is that the loops into which it is thrown fire not fixed. 
The whole intestine can be straightened, or mther of course 
thrown into a continuous curve, and thus difiers mai’kedly from 
many forms where the foldings of the intestine are permanent 
foldings and cannot be straightened out without tearing the 
supporting mesentery. Indeed, it is not too much to say that 
the alimentary tract of this mammal is as simple as that of 
any Lizard. 




1908.] ANTECHINOMY8 AND OTHER MAUSUPULS. 563 

Mr. Alston’s figure of the Iwer of Antechirwmya does not agree 
entirely with the appearances which I liave observed, and the 
description which he gives is very brief. I find (text-fig. 112) no 
Spigelian lobe, but the caudate lobe is deeply bifid and largely covers 
the right kidney. The gall-bladder, which Alston has correctly 
stated to be present, appears to me to occupy an unusual position. 
Instead of lying in a cleft in the middle of the right central 
lobe, as is at any rate often the case among mammals, it lies, as in 
some other Marsupials*, tp the median side of the right centml 
lobe almost between it and the left central. I did not find the 
right lateral lol>e quite so large as Alston has figured it. It is 
closely fitted to the caudate. The liver ‘‘ formula ” of this 
Marsupial seems to me to l)e fairly accurately expressible as 
followsviz., LLi > LC = RC > RL = Ca. 

Text-fig. 112. 


LC. 



Livor of Antechinomffs laniffer, abdominal aspect. 

Ca. Caudate lobe. ff.b. (tail-bladder. L.C. Left central lobe. L,L. Left lateral 
lobe. K.C. Kight central lolje. JH.L. Bight lateral lobe. 

The spleen is of large size and shows no indication of a 
triradiate form ; it is wider at the duodenal end and nariower 
at the opposite extremity. The wide extremity of the spleen is 
marked by two jiarallel longitudinal fuirows which divide up 
this extremity into seveitil finger-shaped lobes not detached fi’om 
each other. 

The pancreas is very difiuse and scattered, consisting of 
numerous small lobules ; it forms a moi'e or less continuous 
mass which lies partly in the mesoduodenum and partly in the 
splenic omentum. It reaches also to the other side of the 
stomach and a piece of it lies to the left of the cystic duct Ijetween 
that duct and the duodenal end of the stomach. 

The omentum (text-fig. Ill, 0) is very short and ends in 
pulled out ragged edges as is shown in the drawing. It is. 

* E. g. Dendrolagm and VetrogaU, Be<ldard, P. Z, S. 1895, p. 131. 
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nowhere attached to the alimentaiy ainal. The splenic omentum 
(text-fig. Ill, O') extends a little beyond the left kidney in its 
insertion on to the median dorsal line, 

Tlie left k\dnty is well below the right, and in fact its anterior 
end is only just a trifle above the level of the posterior end of 
the right kidney. The kidneys are rather large, about 10 mm. 
long. 

The organs of reproduction are not widely different from those 
of other Marsupials. The example of Anteckinomys dissected by 
myself was a female and apparently fully formed in the organs 
of sex, I am able to fill up a lacuna in onr knowledge of those 
organs in the Marsupialia. The uterus of each side was swollen 
into an almost spherical dilatation near to the origin of the 
Fallopian tube into which it abruptly contracted. At the other 
extremity this dilatation lessened more gradually, though at the 
same time with some abruptness, into the rest of the uterus. 
At the junction of the two uteri in the middle line the common 
chamber thus formed is of greater calibre than is either of 
the uteri just before the junction. There seemed to be a 
iiidiment of a median cul-de-sac. The two vaginae are about 
the same calibre as the thinner part of each uterus and are 
not specially dilated anywhere. The funnel forms the usual 
fimbriated expansion which is attached to the ovary for a very 
short space. It and the Fallopian tube are supported by the 
anterior ligament of the uteri which is attached to the parietes 
in front of the ovary, and thus forms a i>ocket into which the 
ovary can be pushed. 


II. On some Points in tfie Amdomy Phas(;ologale 
macdonellensis. 

I also owe to the kindness of Mr, Beck a complete example 
of this recently described species of Phascologale, which pre¬ 
sents several features of intei’est in its anatomy. The genus 
itself is not well known anatomically^ So far as 1 have been 
able to ascertain, there are only two recent memoirs extant 
which deal with the visceral structures of species of Phascohgale, 
The first of these is in a paper upon Antechinomya laniger by 
the late Mr. Alston to which reference has already been made, 
and in which the stomach of Antechinm (« Pkascologale) 
swamsoni and PhascologaU peniciUata are described, and in the 
case of the former figured, as well as some other viscera. In 
the second paper—Dr. D. J. Cunningham’s Report upon the 
Marsupials collected during the voyage of H.M.S. ‘ Challenger,’ * 
some notes are given upon the thoracic viscera {not the abdominal) 
of PhOfScologale caliira and concerning the azygos vein. 

The example which I dissected was a fully adult female with 
no signs of immaturity The teats (3 on each side) were large, 


• Vol. V. of the Reports. 
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indeed so Iai*ge as to suggest that the animal had recently borne 
young. Neither were there any signs of immaturity about the 
organs of reproduction. Nevertheless, there was a large per¬ 
sistent urachus or umbilical cord. There is no question here of 
mere traces or of a minute rudiment of this structure. It was 
large and conspicuous, as is plainly shown in the accompanying 
figure (text-fig. 113). Whether this umbilical cokI does or does 
not contain any functional blood-vessels 1 amnot say. All 
vestiges of blood-vessels were invisible on dissection. More¬ 
over, although I have used the term *‘cord” to express this 
sti'ucture, it is by no means an exactly descriptive word. When 
the animal was dissected under water the membrane forming 
the umbilical cord floated out loosely, being merely gathered 
together at the point whei'e it pei’forates the rectus alxlominis 
muscle to be attached to the skin. 

Text-fig. 113. 



“ Umbilical cord” and adjacent viscera of PhaicologaJe macdoncllensis, 

inL Intestine. O. Oiueutuiii. B. Rectus muscle perforated by umbilical 
cord. St, Stomach. 

The attachment of this membmne to the intestine fixes that 
tube, as is natural, in a definite position ; if it wei*e not for this 
persistent umbilical cord the intestine could be, as I imagine, 
laid out in a continuous curve as in Anteckhvomys. The point 
where the umbilical membrane is attached to the gut represents, 
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I presume, the position of MeckeFs diverticulum. In this case 
the greater part of the intestine will be referable to the small 
intestine and the colon will be short. The umbilical membmne,. 
however, is not limited to that portion of it which is attached 
to the intestine. In spreads out and is continuous with the 
omenta both great and small; there is absolute continuity between 
the umbilical membmne and the stomach and spleen. It would 
appear therefore, tliat J^hascologale nutcdonaUeims, like the majority 
of Marsupials, has an umbilical placenta. In relation to this I may 
say that there was no connection whatever between this umbilical 
cord and the bladder. The umbilicus itself lies rather in front 
of the last rib, and is situated 10 mm. from the end of the 
sternum ; it is, on the other hand, 28 nun. from the anus. 

One cannot but think that the case described here is ex¬ 
ceptional, and that the genus or species genemlly is not 
chai*acterised by this persistent umbilical eoi*d. It will be, 
however, interesting to enquire how far the omentum is really 
connected with the membranes of the fmtus in develojnnent. 

The intestine^ as already mentioned, is held in position by the 
ligament derived from the persistent umbilical vesicle. It has 
a simple course like that of many Lizards, and forms only one 
loop upon itself as is shown in the drawing (text-fig. 113). It is 
not without interest to notice that this single loop is rather like 
the single loop thrown over the duodenal region during the 
development of the human alimentary cjinal. 

The liver of this Marsupial differs in a few points fiom that 
of Antechinomya, There is in the first phice a considerable 
Spigelian lobe; the caudate is not so extensively piolonged over 
the right kidney as it is in Antechinomya, Otherwise the liver 
does not differ much. An examination of an example of the 
larger species Phascolomys penidUata (for which J am also 
indebted to Mr. Beck) shows the same characters. The liver of 
Sminthopsis (of the species #S'. craasicavdata rind S, larapinta) 
agrees more with that of Fhaacologale than of Antechinomya, 
In the former at any rate the Spigelian lobe was obvious. 

The spleen of Phascologale is unlike that of Antechinomys in 
that the Marsupial triradiate form was obvious, particularly in 
P, pemidUata, In the smaller species described here the bifurcate 
end of the spleen, that turned towards the left side of the body, 
was rather in the form of a triangular expansion of the end 
of the spleen, the base of the triangle lying towards the right. 
In Sminthopsis the spleen is more like that of AntechinmmjSy the 
right expansion being little marked. 

As in Antechinomys the right kidney is much above the left, 
and the same asymmetry is seen in Sminthopsis, I examined 
the female generative organs of P, peniciUata as well as of the 
species which forms the subject of the present notes. The same 
very strong dilatation of the di.stal end of each uterus that I 
have described in Antechinomys was to be seen in both of these 
species. It was very marked indeed in both. In the larger 
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PhoRCologale penicillata there was also a considerable dilatation 
at about the middle of each vagina. The two vaginae and the 
bladder open into the common external canal at about the same 
level. I did not notice any tiuce of a median cul-de-sac of the 
uteri in the larger species, whose genitalia appeai^ed to be 
rather more mature aiid were in any case larger than those of 
P, macdonellensia. 


III. On the Tnteatinal Tract in some Marsupials, compared 
vnth that of other Mammals, 

Some of the general features of the intestinal tiact in many 
Marsupials are already well known. It is well known through 
the investigations of many (c. Owen**^, Forbes t, Be^ldard 
Parsons §, Lonnberg |[, Khiatseh Mitchell &c.) that the 
large intestine of the I)ii)rotodont Marsupials is as a rule ft very 
long relatively, even —it may be -much longer than the small 
intestine. In those Polyprotodontia in which a cseciim is 
present to mark the junction of the two regions of the gut, it 
is plain that the large intestine is relatively shorter, but not 
so short as in the Caniivora. These facts are shown graphically 
for six species of Marsupiiils by Dr. Mitchell. Though doubtless 
it is not asserted that the figures referred to exhibit with 
absolute accui’acy the relative lengths of the large and small 
gut, it is clear that they make a very fair approximation to 
accuracy. 

Furthei’inore, it is at least highly probable that more accurate 
figures could not have been compiled. For it is well known 
that the relative lengths of the two sections of the gut are apt 
to vary. For example it luis lieen asserted by Bmnts (cpioted by 
Tullliergtt) that in 30 examples of Mas decnmanns the relative 
lengths of the small and large intestine fluctuated l)etween a 
small intestine ten times the length of the large, and a large 
intestine which was only one thir<l of the length of the small 
intestine. Tullberg himself, in a series of very careful measure¬ 
ments of eight examples of the common i*at, made upon specimens 
prejMired in exactly the same fashion, found not so great but 
yet a considerable fluctuation. The exti'emes in two nits of 
equal size were in one example a small intestine of 808 mm. ami 
a large intestine 201 mm., in the other the small intestine 
835 mm. and the large intestine 186 mm. It is therefore 

* Dendrolaffvs imtsfvs, P. Z, S. 1852, p. 103. 
t Phasrohrefos cinerens, P. Z.S. 1881, p. 180. 
t I>endrotagV‘8 bmmetti, P. Z.S. 1896, p. 131. 

5 P. Z. S. 1896, p. 883. 

I! Seveiii] species, P. Z. S. 1902, i. p. 12. 
f Morph. JB. 1892. 

Several species, Tr. Z. 8.1905, vol. xvii. p. 437. 
ft To which at any rate PefauruB hremceps, an insect-witinif Diprotodont, is 
an exception. See Ldnnberfr, he. eit, p. 14. 

Jt "1 Lleber das System dor Nagethieit*,’* Nova Acta lieff. Soc. Upsala, aer. ii. 1899. 
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impossible, as it would appear, to suggest any improvement in 
the figures of Dr, Mitchell from this side of the question. 



Bmall Int. 

Large Int. 

Cseemn. 

Dendrolagus innstm 5 . 

117 

73 

4 

Trichosurus vtdpectda <J _ 

70| 

81 

16| 

Macroptis melanops S . 

. 156 

162 

18 

„ giganteits ? . 

. 172 

54 

7 

„ hrachynrus $ _ 

. 52 

21 

24 

„ hiUardieri . 

. 146 

30 


JJypsiprynimis cunicultts $ . 

. 24 

10 

U 

„ gainiardi J . 

. 40 

28 

2 


Apart from the relative lengths of the small and large intestines 
and the form of the twcum, or its absence, upon which I have 
no new facts of my own to I’ecord in the present paper, but 
concerning which I tike the opportunity of utilising a series of 
measurements recorded by my predecessor Mr. W. A. Forbes (see 
list above), the intestinal tract of mammals exhibits a series of 
modifications in different groups and in members of those groups, 
which may be considered under the following headings, viz.:— 
(1) The relationship of the various coils of the intestine to 
each other. (2) The fixity or fieedom of the loops of the small 
intestine. (3) The permanent loops of the colon. 

Under all of these headings I have a few new facts to record 
with respect to the Marsupials and to cei*tain other mammals. 

(1) The relations of ihs colls of the intestine to each other, —It 
is cleiir from the descriptions given by Owen*'^, that as a i*ule 
at any rate t the intestinal tract in the Marsupials is a freely 
movable tract throughout, having no mesenteric connections 
between the colon and other regions. As Sir Richai'd Owen was 
particular to describe such folds and connections wJien they 
occur in other mammals (as for example Rodents), the absence of 
any such statements in his papers upon Marsupials leads to the 
inference that such do not exist in those mammals; a statement 
which 1 am able to confirm from my own dissections. Other 
observers have noted a similar series of facts. Prof. Grant in 
describing the anatomy of Perameles nasuta X has noted the 
dimensions of the several tracts of the intestine but has made 
no comment upon any folds of the gut, which would certainly 
have been mentioned (one assumes) had they been present, since 
the same observer almost at the same time § carefully described 
such folds in the Paca. Vrolik, in describing the anatomy |] of 
Dasynras tirsinits, does not appear to have said anything about 

* On Das^urus marrourtts (^IJ, maculatus), P. Z. S. 1885, p. 7; on Macropua 
parr'ifh iWd. 1834, p. 162 ; on lUmlrolagua inustus, ibid. 1852, p. 103. 

t Thin does not, however, seem to applj' to the Wombat (see Owen, P. Z. S, 1886, 
p. 49) which requires ve-exaininatiqn from this })oint of view, 
t Mein. Wernerian Soc. vi. 1832, p. 184. 

5 Loc. cit. &> t. eit. p. 183. 

ll Tijdschr. wis- en natuurk. Wetenscli. 1861, p. 153; briefly abstracted in Ann. 
Mag. Nat. Hi«it. ix. 1862, p. 246. 
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the' presence of any folds in the gut, but gives measurements of 
the lengths of the several parts of the gut. 

The late Sir William Flower ♦ by implication makes the same 
statement; for he remarks of the alimentary tract of the Opossum 
{Didelphys virgiiiiana) that “ the colon forms a single arch and 
then passes directly down to the pelvis; but being very loosely 
attached by mesentery it is very movable.” 

None of these writers, however t, with the exception of 
Hir Richard Owen, i*efers to the fact that among the Marsupialia 
there are two gi^ades in the complication of the alimentary tract 
to be met with. That author says of Bmyurus mamdaiuB —The 
mesentery was one continuous duplicature of the peritoneum 
extending from the pylorus to the end of the colon as in the 
Ileptilia.’* « 

It appears to me that by this phraseology is indicated an 
intestine like that of Antechinomys dcvScribed in the present 
paper +, comparable to an early stage in the development of the 
alimentary tract of man before the hinder part of the gut has 
been folded over the anterior part. In his Treatise on Com¬ 
parative Anatomy the ‘‘reptilian” condition of the gut in 
certain Marsupials is more plainly stated. 

These two stages in tiie development of the intestine are 
figured in Flower’s Lectures on the organs of <ligestion in the 
Mammalia ah*ea<ly referred to and in any textbook of human 
anatomy. It is obvious that the conditions obtaining in Antechi- 
nomys represent the first stage persistently retained. There 
are not many positive facts w’hich lead to the supposition that 
any other Marsupial shows the same. The only figures of the 
entire alimentaiy tmct of a series of Marsupials known to me 
are those of Mitchell already referred to, and of Klaatsch §. But 
there is no indication here of diflferentiation between the lower 
and higher types in the direction refei-red to. Klaatsch, indeed, 
figuies JJaayiiras vlverritma ns not passessing the “ reptilian ” 
form of gut, since it possesses the cavo-duodenal ligament. I can 
quite confirm him from an examination of D. mauycei. 

That this simple form of gut is not due mei-ely to its shortness 
and to the mechanical difficulty implied by a folding over, is 
proved by the occuiTence of the same type in animals belonging 
to other orders of mammals. In CenUtea ecandatua^ for example, 
among the Insectivora, there is precisely the same type. The 
continuous mesentery of the gut is nowhere folded over, and the 
whole intestine is ananged exactly on the plan of that of 
Antechinomya^ though it is much longer. Dr. Mitchell’s figure 
of Centetea might at fii^t sight appear to hear out my statement. 
But if this figure be comjwired, e. g,, with that of Phalangtata 

* In his Lectures on the Alimentary System of Mammals rei)orted in MhI. 
Times and Gazette, 1872. 

t Nor is the fact adverted to by Caitningham id his description of the gnit of the 
Thylacine, Ac., Rep. Zool. Challenger, vol. v. 

J Supra, p. 562. 

§ Morph. Jahrh. xviii. 1892, p. 622, fig. 2, p. 664, fig. 10, pi. xxii, fig. 7. 
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vulpina^ no difference in this particular between the two forms^ 
is there discernible. Now in Phakmgista there is the typical 
folding over of the hinder part of the alimentary tube upon the 
anterior. The two figures, therefore, which have been referred 
to, only hide the essential differences between the two types, 
informing us merely of the existence in one and the absence in 
the other of a csecjum—a fact already well known. It is interesting 
to note that Centetea has not alivays this simple arrangement of 
the gut. 1 fouml it in one example but not in another, wdiere 
there was one folding over, but no furthei* specialisation. This 
is also interesting not merely fi’om the point of view of fixity of 
characters, but because in the Hedgehog the gut is folded over 
upon itself as in most mammals, and is not a simple coil on a 
continuoiis mesentery 

I am not quite clear from his description and interpretation 
of Zoerner’s t results, whether Klaatsch places the Edentate 
Myrmecophaga in the same category as Antechinomya, But I 
imagine not, since I'araiua is described as showing “ die einfachsten 
Mesenterialverhaltnisse among the Mammalia. In any case, 
I can assert that some of the American Edentata also show a 
very simple gut, comparable to that of Tarsins and Antechinomys. 
In Myrmecophaga juhata and Tarmndna tHraddctyla the gut 
can be laid out without removal from the body in a contiutious 
loop, precisely like the figure given of the same by Mitchell J. In 
this feature the genera mentione<l are to be contiusted with 
DcLsypua and other Armadillos. There is, however, no indication 
of the differences in the figures of Mitcliell excepting, indeed, 
that the mesocolon is drawm on one side of the colon in 
one form, and on the other in the other types. This cannot, 
however, imply any such difterence as is here recorded, since, as 
already referred to, the different conditions obtaining in Ventetes 
and Fhalangi^ta are indicated by a diagram which would 
imply complete similarity, while Phalangista and Alacropva are 

* It iH possible, however, that I>r. Mitchell (Tr. Z. S. 1905, vol. xvii. p. 532) may 
have forestalled me and have met with the same variation in this rather important 
feature which I have noteil above. In hie “ *Summary of Systematic Inferences ” he 
writes that “in most .... Insectivora .... the intestinal tract .... (is) suspended hy 
a continuous mesentery.” This would seem to imply, the condition which I have 
described above. On the other hand, he does not in the same section say the same 
of the American Anteaters, which in this respect resjemhlu CenteteSf so far as one of 
the specimens of the latter which I dissected is concerned. And again in the 
special section dealing with mammals individually, Dr. Mitchell makes no mention 
of a continuous mesentery, hut remarks that Erinacetia is practically identical with 
Centetea, It may well lie that the recollection of more tnan one example led to 
these two not precisely contradictory, hut not altogether concordant statements. 
1 may recall the fact that some years ago I described (Novit. Zool. vol. viii. 1001, 
4). 91) a continuous mesentery in two other examples of Centetea ecaudatu8f and did 
not meet with the important variation recorded here. 

t **Bau und Entwickelung des Peritoneum &c. von eiiiiger Kdentaten,” Iiiaug.- 
Diss. Halle, 1801. Not seen hy me. 

X It is important to settle this matter dehnitoly, for Flower is not conclusive in 
his statements. On an early page of the “ Lectures,” already quoted, he remarks 
that the reptilian character of the gut is “ only found among Mammals in some 
Insectivom and insectivorous Marsupials.” Later, however, he refers to it as also 
existing in Whales and in Myrmecophaga. 
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i*eprei^6nte(l as different. 1 am disposed to believe fmm its 
xhortuess that the gut of Bradyptia will be found also to conform 
to this plan The simple colon of all these forms of moderate 
length, neither excessively long nor excessively reduced, is, as I 
think, in agreement with Dr. Mitchell, a mark of low position 
in the series, especially since no modification traceable to different 
feeding-habits is recognisable. 

On a superficial inspection the intestinal tract of many 
Carnivora appears to be constituted on the same simple plan 
us that of AntechinomySy Myrrmcopfmgay Centetes, <kc. Tliat is 
to say, the gut can lie laid out in one continuous coil without 
1 ‘emoving it fimn the body or cutting any mesentery. There are, 
liowever, variations in the degi’ee of freedom of the gut. In 
Cercoleptes caudivolmdm for example, the gut ciin be readily laid 
out either to the left or to the right, and then forms a cx)ntinuous 
C/oil apparently with a continuous mesenteiy throughout. It 
would seem in hu?t to have rebvined the primitive ariangement 
altogether. In Ictonyx capeasis, on the other hand, this spreading 
out into a continuous fold is only possible on the left side; the 
gut cannot be thus spread out on the right side. 8o too with 
Xaudliiia hinotata. In Ursns syruicus the gut cian he readily 
laid out on the left side; but I liave unfortunately no note as 
to whethei* it can be also spread out to the right so as to present 
the iip|)earance of a. (Huitinuous mesentery like that of the simplest 
mammals. In Genetta rnhiginosa^ however, the gut can, Jis in 
CercolepteSy be laid out on either side of the middle line without 
t,earing or unduly stretching any mesenteries. The disjx)sition 
of the gut, however, in these animals, though superficially as 
has been sai<l that of the simplest forms in the order, is in reality 
difterent. It will be seen that where the end of the duodenal 
loop comes near to the middle doi'sal line, it is actually fastenefl 
to the mesocolon by a short mesentery, as is shown in the 
accompanying figure (text-fig. 120 B on p. 591). The comparative 
freedom which the whole intestinal tmct enjoys is clearly due to the 
pfirtial dLsappeamnce of this particular mesenteiy, the ligamentum 
cavo-duodenale. If more extensive, the ari’angement of the 
intestine in a continuous coiled line from stomach to rectum 
would be impossible. If, on the other hand, the mesentery 
disappeared altogetlier, there would be actually a continuous 
mesentery from end to end of the gut. I am inclined, therefore, 
to believe that the intestine htis in these forms undergone « 
simplification approximating to the primitive state of the 
gut with its mesentery. And indeed it may well be that even 
the apparently simple forms like Antechinmnye are in reality 
the terminal stage in such a reduction, and not evidence of the 
persistence of a primitive state of affairs. I lielieve, however, 
that the coincidence of this apparently primitive state in such 
widely removed types as Centetes and Tamandim is evidence in 

* Ab to Oholwpm^ however, Klaatsch obeerves that “ da$ Lig. hepatocavoduodeiuile 
ist Bchwach entwickelt.’* 
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the contmry direction. The conditions obtaining in the Carnivora, 
and as it would appear in the whole of that group, cannot be 
looked upon as a reduction due to small size. For it will have 
been noted that the large Bear is quite on a level with the small 
Cercdeptes or Ictonyx, It is not only the Carnivora which show 
this simplification of the gut. For I ha\^e already remarked that 
the same state of the intestine and its mesentery is to be seen 
alternatively in Centetea. Even among the Primates it exists; 
for in Chryaothrix aciui*eua, as I point out later (p. 577), the 
intestine can equally well be laid out along a comparatively 
stmight mesentery to either right or left side. It must be noted, 
however, that in this animal and in the Carnivora the colon is 
very short. It is, in the specimen which I dissected, only 6^ 
inches in length, a measurement which agrees exactly with that 
of Martin*. 

Although the above facts concerning the Carni\'om are I 
believe correct, and indeed quite bear out Klaatsch’s figure t of 
the intestinal tmct of the Cat, where the mesentery attached 
to the duodenum and to the middle line is figured and termed 
‘‘ ligamentum cavoduodenale,” and his statements concerning other 
geneia. Max Weber has, however, described and figured a 
difterent state of affairs in the BearJ. The species examined 
was Uraua arctoa, and the gut is figured as turned over to right 
and left without a trace of this ligament, and described in the 
following words:—^‘Der ganze iibrige Darm an. einer einfachen 
Mesenterialplatte (Mesenterinm commune) die mit einfaeher 
radix mesenterii an der Wii’belsaiile wurzelt aufgehangi ist.’^ 
There may of course be this difiference between the two species 
of Uram^ or the case may be analogous to that which I have 
described above in Centetea ecavdatus. In any case it is cleai* 
that the majority of the Carnivora (whether Arctoid or uEluroid) 
do not bear out the statement of Max Weber with referencte 
to Uraua arctoa. 

In more differentiated forms a furthei complexity is introduced 
in the existence of a special ligament joining the commencing 
duodenum with the proximal end of the colon. For this Klaatsch 
adopts Krause’s term ligainentum colicoduodeMale, It is figured 
by Klaatsch in several forms, in Myoxus, Stenojya, and human 
embiyo. Nor lias Tullberg neglected this connection between 
the small and large intestine in his figures of certain Rodents. 
This structure is so persistent in the Rodents that it even occui-s 
in the case of the small Arvicanthia, where the colic coils are 
reduced to a minimum; as indeed they are according to Klaatsch’s 
figures in Myoxus, It is very important to note that even the 
Marsupitils with their little specialised gut show traces of the 
same; in Trichoatirua vulpemla and Paendochirua peregrinua 

* P.Z.S. 1833, p. 89. 

t “ Zur Morphologie der Meseiiterialbildungen, Ac. ii Theil,’* Morph. Jahrb. xvii. 
1692, p. 646, fig. 4. 

X Die Saugethiere, p. 212. 
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I found this membrane, and I may take this opportunity of 
I'emarking that the omentum also is attached, though for a very 
short space, to the colon as in the genus Macropm, Neither 
of the facts is represented in Kl^tsch's figui*e of the gut 
of Trichosur^ts vidpecula *. There remains, however, a sub¬ 
stantial difference between Trichosimts and Pseudochirus on 
the one hand and Macropiis on the other, in that in the latter 
the connection between omentum and colon is extensive, as is 
duly figured by Klaatsch for Macropus hennettii. 1 cannot 
agree with Dr. Mitchell in finding no connection of this kind 
between the duodenum and colon in Uyrmw In examples of 
this “ Subungulate ” which 1 dissected some time since, the 
duodenum near to its exit from the stomach was adherent to 
the colon in the neighbourhood of (distill to) the paired cteca by 
a ligament of some length. Moreover, there was also a fixation 
of the omentum upon the siinie region of the colon. I take 
this opportunity of reimirking that Jlyrax shows a particular 
point of likens is to the Perissodactyle Ungulates tis I venture 
to think. Ii the latter group without exception, as has been 
shown by many antitomists, the ca*cum is immediately followed 
by a single simple loop of the colon. The same (Xicui-s in Hyraxj 
though it is in that animal not quite so w’ell-marked. The 
colon immediately after leaving the single cjecum, wdiich I regard 
as the equivalent of the Perissodactyle cppcum, is folded back 
along the ctecum and connected with it by a ligament; the distal 
limb of this l(K)p is not quite so well established as in the 
Perissodactyle, however. I discuss these facts more in detail on 
a subsequent page t. 

The attachment of the gi^ejit omentum to the colon is w^ell- 
known as an anatomiail fact. Klmitsch has figured this in 
several forms. Later in this commiiniaition 1 direct attention 
to the same atttichments in various Kotleiits and Lemurs. 

I have found no such attachment in Carnivora t, nor in 
American Edentates (in which I am in accord with Khiatsch). 
In Orycteropiis^ howei^er,—and this emphasises the distinctness of 
that type from its alleged relatives in the New World—there is 
a fixation of the omentum along two sepai-ated lines. The most 
anterior is on to the caecum and the very commencement of the 
colon. Then follows a considerable area of colon unattached to 
the omentum which is again attached to it further along. This 
state of affairs reminds us of the ti’ansitory condition in the 
human fmtus figured by Klaatsch (cf, loc. cit, p. 094, fig. 16), 
which is, how'ever, permanent in Cebus as he has pointed out. 
For other facts relating to the attachment of the omentum and 
of other ligaments reference may be made to subsequent pages, 
where they are described in several animals. 

* Lor, cit. pi. xxii. fig. 7. ' t See below, p. 679. 

X Except iu one or twocaKes where it ap|>oared to me to be dintinctly pathological. 
The non-attachment of the omentum in Uaruivora is not, of course, put foiward as. 
a new fact. I confirm it by fresh instances. 
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It is possible that the secondary attachment of the omentum 
to the colon beat's some relation to the formation of the permanent 
loops of the colon. For this attachment at least offers a fixed 
and more or less immovable area or length, which would permit 
of unequal growth in this as compared with neighbouring tracts 
of intestine. Further contractions of the omentum during its 
growth would obviously tend to emphasise such loops and would 
act in the direction of rendering them more permanent. In any 
case it is important to notice that where there ai*e no fixed ansae 
coli, there is at least fi'equently no secondaiy attachment of the 
omentum to the colon. This is the case for example with 
CWnivora, and with Camivoi'ous Marsupials, with Armadillos, 
and Insectivom*. This rule, however, is not universal in its 
application; for among the Apes, where there are no definite 
ansa! coli, there is an attachment of the omentum to the colon. 
On the other hand, where there are well-defined ansa? the 
omentum is as a rule found to be inseited upon one of the ansa. 
The more exact relations in a number of Mammals are as 
follows;—Among the Lemurs where there is one colic fold, 
whether simple or forming a spiral, the omentum is invariably 
attached to the distal limb of the loop or spinilf. Among 
Rodents I found that in LagoBtom\i8 the omentum was attached 
along the colon fi'om the beginning of the distal limb of 
the ama paracoicalis to the end of the proximal limb of 
the ansa coli dextra. In Hystrix cristata the omentum is 
attached along one half of the distal limb of the ansa coli dextra, 
the ansa coli sinistra having no such connection. In Scktrus 
maximus^ however, where the same two ansae are present, there 
is no such insertion of the omentum. These facets do not apj)ear 
to have been dealt with by Tullberg in the Rodents. 

The lesser omentum of human anatomists is called by Klaatsch 
Hgamentum hepatogjistro-duodenale. It is the ventral rnembrnne 
of the gut. This is universally represented among Mammals. 
The posterior continuation of this, however, the Hgamentum 
hepato-cavoduodenale, is not universal. The cavo-duodenal part 
of this has already been referred to in various mammals. The 
ventml portion of the membrane, the hepatoduodenale, now 
requires some consideration. This is described by Klaatsch in 
Echidna, and sought for without finding it in ceitain Marsupials. 
On the other hand, it is stated to be present in various Carnivoia, 
Rodents, and Lemurs. J found this as a distinct membrane 
very plainly to be seen in lirsns syriacas. It is to be noted 
that in this Carnivore the caudate lobe of the liver is prolonged 
down to the level of the duodenal loop. And thus there was a 
possibility, so to speak, of finding the membrane, which indeed 
was slight though unmistakable and connected the extremity 

* I do not, of courae, put forward this non-attachment of the omentum as an 
entirely new fact. 

t Khuitsch, loc, cit. p. 607, fig. 11, would regard the omentum as occupying the 
interspace of the loop also. I am not convinced of this. 
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of the liver-lobe with the ligamentunx cavodiiodenale. The two 
mesenteries were quite continuous. In Echidna also and other 
types in which this membmne exists, the liver descended to the 
level of the recurrent duodenal loop, where it was attached by 
the ligamentum cavodiiodenale. In Ilyrax^ however, the extreme 
end of the liver is distant from the end of the duodenal loop by 
a space of fully three inches. There is thus an impossibility of 
finding a state of affairs like that described above in Ur ms. In 
Hyrax the duodenum in the ascending limb courses over the 
right kidney, to which it is fiiinly attached by membrane; the 
same kidney is equally attached to the liver by an hepato-renal 
ligament. Thus we have a series of membranes connecting 
the liver with the ligaiiieiitum cavoduodenale. Klaatsch has 
regarded this as the equivalent of the entire ligamentum hepato- 
cavoduodenale, the arrangement of which with respect to its 
several elements will evidently depend upon the relative ixisitions 
of the seveial viscera concerned. 

(2) The Permanent Loops of th^ ToZoa.--As a rule, with but 
few exceptions, the Marsupials possess none of those permanent 
loops of the colon which have been termed by Tullberg “ ansa* 
coli,’^ and by Klaatsch “ flexura* coli.^* This is evident from the 
figures given by Klaatsch and Mitchell and from the descriptions 
of others, to some of which I have referred above. Nevertheless, 
the gi’oup is not alisohitely to lie characterised thus. I have 
found in one example of Didelphys virffiniana a distinct perma¬ 
nent loop which was rathei’ wide ami lay at a c^nsidemble distance 
liehind the ciecum. The spe<»imen in which this occurred was a 
male, and in a female of the same s|)ecies there was no sucli loop. 
I do not connect the valuation with sex, hut note its presence 
as indicative of the commencing formation of these special loops 
in the Marsupialia. I also observed something of the same kind 
in an indivhlual of Trichosaras rvlpecula. Furthermore, in 
several species of Afacropus * (i. e. M, woodtrardiy M. melanopSy 
and M. hagenhecki) the colon shortly after it issues from the 
ca?cum and just below the stomach is slightly flexed, and perma¬ 
nently so, into a wavy outline of one or two undulations. This 
again is perhaps to be looked u|X)n as a commencement of the 
ansie coli of more highly differentiated forms. 

The permanent loops of the colon have been described in a 
gi*eat many mammals and by many zoologists. 1 have, however, 
in the course of the pa-st year accumulated a considerable number 
of facts in this department of anatomy which partly confirm the 
results obtained by others, are partly new (so far as I am aware), 
and in some cases enable me to distinguish between already 
published descriptions that do not happen to be in entire 
harmony. As to the latter section it must be borne in mind 

* Quite posfiibly in otbern; but 1 have no notes on the point e^icept of the species 
mentioned above. 

Proc. Zool. Soo.— 1908, No. XXXVII. 
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that there is apt to be some variation in these loops, as I point out 
more particularly in the case of the Yizcacha {Lago%tomuB tricho- 
dmtyhis) and the Cape Hyrax {Hyraa: capemis). Of the latter 
species I have examined an unusually large number of examples, 
a fact which naturally gives me some confidence in detailing 
the characteristics of the alimentary canal and mesenteries of 
this interesting form. My notes refer to the Anthropoidea, the 
Lemuroidea, the Hyracoidea, and the Kodentia, which I consider 
in the order named* 


Anthropoidea. 

Of the Primates I only report upon two or three species, 
which happen to be remarkable in various ways. In the Gelada 
Baboon (Theropitfiema gelada^ sometimes called Gelada rueppelli) 
the intestinal ti^act as well as other details in its anatomy have 
been described by the late Mr. A. H, Garrod*. In a male 
and female dissected by him, the proportions between the 
small and large intestines differed greatly. In the male the 
colon was § of the length of the small intestine, in the female 
the proportion was much less, i.e., nearer to The example 
dissected by myself was also a female; but the proportions in 
length of the two sections of the gut were much nearer equality, 
though I have, I regret to say, no exact measurements. The 
ascending colon from its very beginning (i. g., opposite to the 
entrance of the ileum) and a large portion of the transverse 
colon were attached to the great omentum. Moreover, the 
greater part of the ascending colon was bound down by a 
mesentery to the dorsal parietes. The colon had of course no 
fixed loops, which indeed do not occur among the Anthropoidea. 

In Hemnopithecm mekdophus (a species of which the Society 
has possessed no previous examples) the small intestine was 
thrown into few wide and more or less fixed coils owing to the 
shortening of the mesentery. Tlie colon was long, about double 
the length relatively of a Cynocephahia porcaHus examined for 
purposes of compaiison on the same day. Its airangement was 
remarkable. The ascending colon and a portion of the tmnsverse 
colon were sacculated in the usual way along three bands; and 
the gimter portion of the descending colon was similai* in its 
sacculation. Between the two, and corresponding to the greater 
part of the transverse colon, was a tract of uniform and small 
calibre entirely without sacculations. The omentum was attached 
to the mesocolon of the anterior sacculated region of the colon, 
but at a considerable distance from the colon. 

The cessation followed after an interval by the resumption of 
a sacculation in the course of the colon, recalls a quite similar 
state of affairs in the colic loop of the Rhinoceros S07tdaim8j 
figured some years ago by Sir Frederick Treves and myself in 
that animal t. Although the colon has not, as in Theropithecus, 

• P.Z.S. 1879, p. 461. 
t Trans. Z. S. vol. xii. pi. xxxiv. 1,2. 
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R special mesentery not to be confused with the mesocolon, and 
attaching it to the parietes of the right side of the body, there 
is something of the same kind present. For the ctecum of this 
Semnopithecm, which is quite blunt at the apex, is fixed by a 
membrane to the parietes in the inguinal region on the right 
side. This had not the look of a former pathological adherence, 
which would, I think, have pi*esented a more iri'egular appearance. 
There were of course no fixed loops in the colon. This special 
attachment of the csecum is also found in some other Monkeys. 
The general anatomy of the Squiri'el Monkey, Chryaothrix 
sciureusy has been described by Martin who jx)inted out the 
existence of an extremely short colon, which he found to be 
only 6^ inches in length. I can confirm this and add some 
tletails wliich bear upon the subjecit of the present investigation. 
The colon, rectum, and short cfecuni presented almost exactly 
the appearance of those visceiu in a Viverrid, the large intestine 
being slightly c\irved to the right, and thus showing as in many 
Viverrids a rudimentary transveivse colon. It is an exaggeration 
of the tondition obNervable in A teles niehi'nochiry where the whole 
of the colon is disposed in one liold curve mther more than 
semicircular and precisely like that of Armadillos. In Ateles, 
in fact, there is a well developed transverse colon, but hardly 
an jvscending colon. The whole gut ap]>ears at first sight to be 
suspended on a continuous mesenteiy, for it can be laid out in 
ji continuous curve either on the right or left side without 
removing it from the iKxly, just as in such tyjies. A closer 
inspection, however, shows the presence of a liganientimi cavo- 
ihiodeimley so that the conditions obtaining in this Monkey are 
just like those which have been described above in the Carnivora. 
This simplification can hardly be <lue to leduction in size. For 
in the smaller Jlajxde penicilUUa the gut cannot be turned over 
freely to right or left, and has the normal syphon sliape. 

Lemuroidea. 

The ansa coll of the Lemurs offers some pai ticularly interesting 
modifications. 

The sim})lest form of colon of those which I have examined 
is shown in Microcehus smithiL Of this Lemur the general 
anatomy has lieen described by Martin f. The colon show’s no 
special ansa or ansfe^ but is comparatively short and reaches 
the terminal straight portion by a boldly curved tract in which 
thei’e are no pei-manent folds. This armngement w’as identical 
in two examples of the Lemur which I dissected. This is very 
similar to the conditions figured in Cheirogaleus coqmrdi by 
Dr, Mitchell, though I am not quite certain from his dascription 
and figure taken together, w^hether there is or is not a w^ell defined 
colic loop such as occiu’s in the genus fjemttr. Dr. Mitchell 
speaks of “ a colic loop .... relatively much shorter in Cheiro- 

* P. Z. S. 1838, p. 88. t P. Z. S. 1835, p. 125. 
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galeus^^ but figures a state of affaii's like, for instance, Daaypm 
where there is no defineii colic loop. It would be, as I think, 
convenient to restrict the term colic loop to such a defined loop 
as occurs in the genus Lenmr^ to which I shall now refer. 

Sir W. Flower has figured the single ansa coli in the genus 
Lftmur (in Z. flavifrom) and Di\ Klaa.tsch has figured an 
identical loop in HapaUmur^ and Dr. Mitchell (without referring 
to Flower’s figure or to that of Klaatsch) has figui’ed an identical 
l(K>p in Z. mongoz^ var. nigrifrm}^. They are indeed obviously 
identical. I can confirm from my own dissections the existence 
of this loop in Z. mmigoz, which seems to me to correspond to 
the ama coll dactra of Tullbeig, but of which the constituent 
limbs were closer together than is figured by Mitchell, agreeing 
therefore more closely with the figui*e of Flower. In Z. maccico 

Text-fig. 114. 



Cuicuiii, colio spiral, &c. of Gat ago garnetti, 

o.d. Ligamentum oolico-duodeiuile, which lii*K ojiposite to a ligament binding 
extremity of colic spiral to commencement of colon. O. Omentum, ajt). Colic 
spiral. The cut ends of the small intestine are joined by dotted lines. 

was the same ansa coli. In Z. albifrom again the same; (but 
the two limbs were a little further apu't in both of two 
examples. Lemur aclateri was the same. The genus Galago 
shows an interesting further development of this simple ansa of 
Lemu/r, I have ascertained that this loop h<is been figured 
previously in Galago crassicaadata by Flower; but I cannot accept 
the figure given by Dr. Mitchell as representing the faerts in even 
an approximate fashion. I have lately examined two examples of 
Galago gwrnetti (the species described by Dr. Mitchell), and some 
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yetirs ago a single specimen of G\ 'tmholi. In all of these the 
mim coli dextra (if I am right in so identifying the loop) is 
coiled as is shown in the accompanying figure (text-fig. 114) into 
a short spiral exactly like that of certain Rodents and most 
if not all Artiodactyles, though much simpler than the spiral 
of the vast majority of the lattei*. This chaincteristic spiml 
arrangement is entirely lost in the figure given by Dr. Mitchell*, 
to which I here I’efer, though acciiiiitely represented by 
Flower. The matter is of special interest because the same 
spiral arrangement of the aum coli dextra is to be seen in the genus 
Nycticebus of the subfamily Lorisinae, as is abundantly shown 
in tlie figures and descriptions of Vrolik t and Schrodei* van der 
KolkJ:, which I am able to confiiiii by the dissection of two 
examples of Nyctlcehim tardigrculus. The resemblance to Gcdayo 
is exjK‘t. I am disposed to think that J )r. Mitcheirs figure of 
the Potto requires revision, in 's\hich animal he represents 
two a<ljacent ansfe coli disposed like those of many Rodents, 
1))\ Mit(*heil has not l eferred to the papers cited below’. 

The dissection of an example of Indris enables me to confirm 
the figures of Milne-Edw’ar<ls § as to the existence of a colic 
spiral in the Jndrisina* which is more elalx)rate than in the 
otlier types just <lmlt with. 1 may be permitted to point out 
another relation l>etween these ljemni*8 w’ith a spiiully twisted 
anm coli which has not l>een insisted upon. In the genera 
where this occurs, i, e., in Gakiyo, Loris, Xyciicehm, Indris, and, 
i imagine, Perodicticm, the chaiucteristic carptil vibrissa* are 
absent; they are present in the remaining Lemurs with no 
ansa coli or only a simple one. Hpecialisjition of structure has 
occurred concurrently in two features of tlieir organisation. It 
is important to notice tliat in these Lemurs with a simple or a 
spirally twisted ansa coli, the omentum is attached to the loop 
or spiral. Fiuthermore, the opposite side of the spiml is 
attached to the c-a?cum, or to the colon just where it leaves the 
ciecum, by a ligament, and the duodenum is attached to the 
i'olon just oj)posite to this hitter ligament by a colieo-duodenal 
ligament. 


IlYRAldDEAj 

I have examined seveinl examples of Hyrax capensis and have 
more pii*ticulaily studied tw’o specimens of which one was 
specially favourable for study. This example was not more 

♦ hoc. cit. tg. 41, p. oOti. 

t N. Vevhaiulel. NetlerlaiulscUe Inst. Amsterdam, vol. x. 1844, p. 75. 

X Tydschr. Natuurk. Gesch. Leideu, viii. 18-41, p. 277, pl.v. tigs, v i., vii,; aud a joint 
pui>er by theso two anatomists in Hydragen tot de Dierk. i. 1848-1864, p. 29. 
Gfgenbaur also (Vergl. Anat. Wirbelth. ii. 1901, p. 178) tigures the spiral in 
Loris gracilis. So also does Klaatsch, though not, as J think, quite accurately 
in Nucticshus. 

§ Hist. Nat. Phys. et Polit. de Madagascar. 

il I cannot understand Klaatsch’s statement that “die rechte Colouflexar ist. , 
l)i*i Lemur relativ noch machtiger entfaltet als bei IStetwps.’* 
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than half grown, measuring not more than a foot in extreme 
length. The alimentary tract of this animal has been described 
at considerable length by Dr. Mitchell, but I find myself in 
grave disagreement with him, the disagreement extending to 
matters of fact as well as to interpretations of the value of 
certain structures. I furthermore deal with certain points 
which are not dealt with by Dr. Mitchell. 

When the body-wall is cut and the halves reflected, the intestinal 
tract is seen to be represented by the large caecum which occupies 
the greater portion of the left moiety, and by the paired cseca 
and the immediately preceding and succeeding sections of the 
colon which occupy the right moiety of the superficial part of 
the abdominal cavity thus disclosed. Above, a few coils of the 
small intestine are visible, biit very few. As Dr. Mitchell has 
correctly stated, the duodenal loop is longer than he has re¬ 
presented in his figui'e ♦. It extends in the very geneml fashion 
down to about the middle of the lumbar region below* the kidneys, 
and is there attached by the usual ligamentum cavoduodenale. 
This loop of the duodenum shows on the opposite side another 
remarkable mesenteric fold. When the single caecum is turned 
forwards, it is seen that a mesentery with a free edge directed 
forwards runs over the duodenal loop, being attached on the left 
to the colon where it emerges from the single twcum, and on the 
right to the colon where it passes towards the paired cteca. As 
this fold has a free edge, a pocket is formed which appc'ars to 
be imperforate at the bottom. I have no facts to ofter fm* the 
purposes of a comparison of this mesenteric i-ecess with |X)ssibly 
similai* structures in other mammals. The coils of the small 
intestine, with the exception of the duodenal loop, ai*e, as usual, 
temporary coils, and the intestine can be straightened bit by 
bit as it is passed through the fingers. The ileum opens into 
the single caecum, the resemblance of which to the caecum of 
the Peiissodactyles is apparent from the descriptions of others 
and from an inspection of this [)oition of the gut which has been 
somewhat confused by Dr. MitchelFs figure. He represents it as 
a bilobed dilatation on the course of ‘‘ MeckeFs Intestine.’^ It is, 
in fact, almost a facsimile of the caecum of a Rhinoceros, tlie chief 
difierence being that it has a much blunter termination than in the 
Perissodactyle. It is moreover sacculated, and the relations to it of 
the small and large intestines respectively are exactly as in tlie 
Rhinoceros’ caBCum. Moreover, the large intestine which emerges 
from it is of greater calibre than the small intestine which enters it. 
Finally Dr. Mitchell has taken no account of ceiiiain mesenteries 
related to this c«ecum which unquestionably suggest its homology 
with the usual unpaired caecum of mammals. That the paired 
appendages of the gut which arise further down may be the 
^uivalents of the Edentate paired caecum is quite possible. But 
if so, it is only in my opinion further evidence that the latter are 
not the equivalents of the usual unpaired caecum of other 

* Tmns. Z. S. 1905^ xvii. p. 461, %. 14. 
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mammals. The paired cseca of Jlyrax have no mesenteries of any 
kind attached to them. They hang perfectly free of peritoneum 
folds into the body-cavity. I do not tliink that any true unpaired 
c 80 cum, even the small one of the Carnivora, is thus free of 
mesentery. 

The only other Mammals known to me in which the cwcum 
or cieca are thus entirely free of peritoneal folds, are the American 
Edentates. On the other hand, the unpaired caecum of Hyraac 
has peritonea] folds connected with it. These are not mentioned 
by Dr. Mitchell, and they have a very important hearing upon the 
nature of the unpaired caecum of Hyrax, It will be seen fi*oni the 
accompanying figure (text-fig. 115, p. 582), which may be com¬ 
pared with that given by Dr. Mitchell to which reference has 
already been made, that the colon where it leaves the caecum is 
bent sharply upon itself, and then forms a more or less L-shaped 
curve. The whole of tliis part of the colon is attached to the 
c[ecum by a mesentery which runs to the very tip of the caecum. 
When the caecum is examined more closely, the cfeco-colic ligament 
is seen to arise from the caecum along a straight line distant from, 
but continuing the line of, the ileum where it enters the caecum. 
This fixed loop of the colon is surely to be compared to the single 
colic loop of the Perissodactyles, where indeed, as I myself * and 
others have pointed out, the same ligament occurs but is much 
shorter. The slightly twisted commencement of this ansa pam- 
ciecalis, as 1 interpret it, is reminiscent of that of many Artio- 
dactyles and Rodents (e. g, Arxficmithis : for which see below, 
p. 589), but the length of the entire ansa is obviously more like 
tlmt of the Perissodactyles. This marked loop is not figured by 
Dr. Mitchell, who only represents an alteration in the direction 
of the small intestine ” (as he regards it) where it leaves the 
unpaired caecum. There is no mention in the text of any such 
ansa cx)li; the author to whom I am referring contenting himself 
witli remarking that the hind gut is suMivided into a distinct 
colic loop (C.L.) and a long straight rectum.” The “loop” in 
ipiestion is not compar’able to the ansa coli described by myself 
in this piper, and by other s. It is merely the wavy transverse 
colon in which thei*e are as a rule no ansa? at all. It is regrettable 
that Dr. Mitchell has used indifferently the same term (“ colic 
loop ”) for the fixed ansa* coli which are peraianent structures, 
and for alterations in the direction of tire gut. The colon of 
Hyrax in fact, after leaving the ansa paracceealis referred to, has 
no further ansa? coli. It lias an irregularly looped course owing 
to its great length, and passes upwards gmng oft’ the paired caeca 
in an ascending colon, then runs across the body-cavity as the 
transverse colon, and descends in a series of wavy convolutions 
as the descending colon into the rectum. As is the case in all 
of the more specialised Mammalia., the omentum is attached 
to the transverse colon. And the mode of its attachment is 


• ** The Anatom)' of the American Tapir,” P. Z. S. 1889, p. 254. 
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very interesting. The colon where it leaves the region of the 
two paired cseca is attached to the stomach by a fold of the 
omentum. After this follows a section of the colon to which 
there is no such omental attachment, and again at the com¬ 
mencement of the descending colon the omentum is for a second 
time inserted upon it. This arrangement of the omental 

Text-fig. 115. 



Aliinejitary tmrt of Hj/rax capensh. 

Coe. Carcum. C. Region of colon in which fixed loops occasionallj'' occur. c.d» 
Ligamcntuiu cofico-duodcnale. 1. Ligament uniting ca3cum and commencement 
of colon. O. Omentum. p.a. Ansa paracsecalis. 


attachments is precisely like that of OrycUropm I liave 
ilescribed on p. 573. And, as I point out in describing this 
feature in Orycteropus^ there is a likeness with the foetal condition 
in man. There is furthermore, as the figure cited shows, a 
well-mai’ked colico-duodenal ligament attaching the duodenum 
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immediately after it has left the stomach to the colon opposite 
to the attachment of the first pait of the omentum. It may be 
that the attachments respectively to the colon immediately after 
it has left the paii^ed cjeca, is an argument in favour of regarding 
those cajca as the ec|uivalents of the unf)aired caeca in other forms. 
For in Rodents the attachments of the membranes in question 
are sometimes to the colon immediately after it has emerged 
from the ciecuin in those animals, and the same relations are to be 
found in Lemurs. But against this resemblance may be placed 
the facts of the attachment of the membranes in question in 
Daajfprocta, In that Rodent, as I out, the omentum and 

the duodenum are inserted upon the ansa coli, which lies at 
a considerable distance from the point of emergence of the colon 
from the ciecuni. The evidence therefore cannot be regarded 
MS veiy strong. Whereas the e^•idence already dealt with against 
the identifictrtion is very strong. 

It will be clear from the foregoing that Dr. IVlitchell’s statement 
that “ tlie hind gnt divi<led into a simple colon and i*eetum merely 
<*onfoi‘ms to the fundamental mammalian plan is not correct. 
Nor can I agree with him in the further obseiwation that “ the 
general pattern of the intestinal tract in however, sug¬ 

gests no afHiiity with the patterns exhibited by Rodents and 
Ungulates.” It appears to me to resemble both. But this is 
of course a matter of oj»iniou. It is not without impoi*tance to 
observ^e that Hifmx sliows some variation in cei‘tain of the 
features described above. Since writing the account which T 
have just given of this Ungulate I have dissected three other 
specimens, all of small size like that fiom wliich the al)Ove 
account has been practically entii*ely drawn. In one of them, 
the colon at the end of the tiuusvei’se section at the further 
attiichment of the omentum is fixe<l into a short ansa, coli which 
is not very narrow, I, e.,, the two limbs are not closely approxi¬ 
mated. This corresj)on(ls in po.sition to the splenic flexui^e of 
human anatomy, an<l is very like the ansti coli sinistra of Tamlas 
Hriata desci'ibed undei* my account of the ansie coli of Rodents. 
Tile two other specimens did not show this specialised loop, 
Furtliermore, the mesocolon undergoes some variations in its 
region of attjicliment to tlie dorsjil parietes. I did not observe 
the exact aiTangement in the first example dissected. But in 
the three now under considemtion there were three different 
modes of attechment, thus clearly showing a gi'eat variation. 
In the individual just referred to, this mesenteiy was attached 
a.ltogether outside of the left kidney. In a second individiial, the 
left kidney lay for the gi*eater part to the left of, i, e, outside of, the 
mesocolon, but the attimbment of the latter was in jiart to the 
kidney and cut off an angle of that viscus anteriorly and to tlie 
right. In the third example, the line of attachment of the meso¬ 
colon divided the kidney into two longitudinal aims, of which 
the inner lay within the mesocolon aim and the outer lay outside 
of the mesocolon. The pocket of peritoneum I’eferred to was 
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present in at least two of the subsequently dissected examples 
of Hyrax eapevma^ but the actual excavation to form a pocket 
was hardly at all marked. I may further remark that the 
cavoduodenal ligament ended some little way in front of the 
posteiior angle of the duodenum*. In all the other points 
treated of in the above description of the intestinal tract of 
Hyrax^ I found these three examples precisely like those 
originally dissected. It will be observed that my account sulv 
stantially bears out that of George t, though adding some details. 

Eodentia. 

As I have dissected a considerable number of Rodents with 
a view to the accurate mapping of their intestinal resemblances 
and differences, I may be permitted the following remarks, 
which, however, contain observations that are partly in accord 
with those stated at fii’st hand, or as a result of agreement with 
others, by Tullberg. 

Among the Sciuroidea I have examined the following species, 
viz.: Gynomys ludovicianm^ Tmnias stHatua^ Scmnis 'inaximua^ 
Sciurus macrurus^ and Sciurus dnereus (text-fig. 116), of which 
the second has been also examined by Tullberg as well as 
the Common Squirrel and some genera which I have not 
seen. Tullberg has not described or figured the answ coli of 
Cynomy8» They are typically like those of other Squirrels. 
That is, there are two permanent loops, of ‘which the first 
is very much the longer. In Tamiaa atriata I find conditions 
mther different from those described and figured by Tullberg. 
He describes “ nur eiii rechte parallelschlinge,” but figures two 
such loops of which the first, i, e, that nearest to the caecum, 
is the shorter, though both are not so marked in his 
figure of Sciurua vulgaria, I find in an example of this sj3ecies 
two loops, the usual arrangement in Squirrels. Of these the 
fii’st, that nearest to the caecum, is of consideral)le length; 
and the second is much shorter and also much wider, its 
constituent tracts of colon being fui^ther away from each 
other than is the case with the anterior ansa coli. Apart 
from the shortness of both aiiste, especially the second, the 
colic loops of this Squirrel are like those of Scinrua maximua, 
whei’e there are two; the longer of these next to the ca*cum is 
actually six inches in length, with the two lengths of intestine 
closely approximated; the second loop is very much shoi*ter but 
much wider; thereafter the rectum is nearly straight. In 
Sdunm mcwrurua the aiTangement is nearly identical, but the 
shoiter loop is composed of more closely approximated limbs; 
so too with Sdurua tennanii (W. A. Forbes MS.). In Sdxirua 

^ This state of affairs would seem to be impossible until it is recollected that 
the ascending limb is tightly fastened down to the right kidney as it passes over 
the viscus. (See above, p. 6^.) 

t Ann. Sci. Nat. (6) i. 1874. 
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vulgaris Tullberg shows a somewhat different state of affairs; 
there are two well developed and naiTow loops close together 
which are, however, of nearly the same length. This agrees 
with a figure given by Mitchell of Xerus capensia, and by 
Gegenbaur of Cynomys ludovidanm’*^^ and W. A. Forbes (MS.) 
of Arctomya mamiotta. 

Text-fig. 116. 



Part of alimentary tract of Sciurus cinereus, 
a.e,d* Ansa coli dextra. a.c.s. Ansa coli sinistra. Cob. Caecum. O. Omentum. 


One of the Hystricomorph Rodents not figured by 'rullberg 
is the Yizcacha, Lagoatomm trichodmtylus. It is stfited, 
however, to resemble GhhichiUa in possessing an a^isa ooli dextra 
and an ama paraccBcalis, which however is more free from 
the cfiBcum than in Chinchilla. 

In the two examples which I have dissected there are 
differences from each other, but I am not clear how far—if at 
all—either of them differs from the example described by 
Tullberg. In the one, a female, the ansa paraccecalis was a very 
short, but rather wide loop, totally unlike that figured by 
Tullberg for Chinchilla. The ansa coU dextra was long and 

• Vergl, Anat. d. Wirbelthiere. 
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naiTow, and beyond the colon and rectum lay in loosely coiled 
folds which could of course be stmightened out. In the other 
example, a male, the ama paracceecAis was very large and wide 
and commenced immediately after the csecum, ending only with 
the commencement of the ama coli dextra ; the latter was long 
and narrow as usual, and the rest of the colon, instead of being 
gathered into temporary folds in a comparatively limited space, 
ranged, so to speak, throughout the entire colon in a series of 
broad loops. 

Text-fig. 117. 



Part of alimentary tract of Aulacodtis, 
c.d. Ligamentura colico-duodenale. O, O'. Omentum. 


A alacodm ^wlndpruianas is one of the types of Hystricomorphs 
not dealt with by Tulll3erg as i*egards the points under discussion. 
I may therefore recoi’d tlie i*esults of a dissection of two examples 
of this Rodent. Immediately after the ciecum there is a single 
enormous loop measuring quite a foot long, which is followed 
by a nearly straight colon and rectum. I am uncertain 
whether this fold is to be looked upon as the pai’acsecalis or 
one of the ansa? coli, dextra or sinistra. Gan'od <loes not seem to 
ha ve mentioned it in his account of the viscera of this animal 
I figure this loop of AuUicodm (text-fig. 117) since it diflfers 
in vaiious details from that of any other Rodent known to me. 
It will be observed that the two limbs of the loop running 
parallel to each other and at no great distance are fringed on 


* P Z.S. 1873, p. 786. 
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both sides by a membrane with a free edge. On the one side, 
the membrane has a clearly marked perfectly straight edge, and 
traced up to the beginning of the loop this is seen to be 
continuous with the great oiuentuin. The omentum is thus 
attached to the whole of the ansa coli. On the other side is an 
equally free fold of membrane, but here the membrane has not 
a clear cut edge. It ends raggedly and uue{[ually sis is shown 
in the figure. 1 should say that the figure is made without 
any cutting of the membranes, which })reserve the condition 
they showed wliile the gut lay undisturbed within tlie abdominal 
cavity. I take it that the mgged edge is really the actual free 
edge of the omentum, which does not therefore actually end upon 
the ansfi coli but is continued lieyond it. 


Text-fig. 118. 



Part of alimontury tract of Hifdrochoenn capyhara. 

a,cd. Ansi coli dextni. Top. Caicum, cut through at about the middle of its 
course. O. Omentum, Si. Stomach. 

Although Gi'ant*'^ and Martin t as well as Tullberg have 
described the gut of the Paca, ('cdogenys pam^ 1 think it worth 


* Ttatis. Worn. Soc. loc. cii. 


t P.Z.8.1838,p, 54. 
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while to record my own notes as a contribution towards possible 
variations in the nature of the spirally coiled ansa paracsscalis. 
The example which I dissected was coiled in a rather compli¬ 
cated fashion. There are altogether eight limbs in the spiral, 
and the figure ^ven by Tullberg appears to me to I’epresent rather 
fewer. That is to say, the loop originally a straight loop has 
been folded upon itself five times as will be seen from the 
number of limbs.” 


Text-fig. 119. 



Part of alimentary canal of Da$yprocta }mn>cUHa, 
a.p. Ansa paracsccalis. a.cA, Ansa coli dextra. c.d. Colico-duodenal ligament. 

With reference to this characteristic Hystricomoiph spiral, 
I may mention that in Hydrochcerits it is apparently a late 
gi’owth. I have dissected two examples of about half the full 
size to which the animal attains, and in both of them there 
was no complete spiral but merel}^ a loop with a slight twist 
upon itself at the distal extremity (see text-fig. 118, p. 687). 

Dasyprocta aguti posseases, according to Tullberg, a limited 
spiral. I found the same state of afiairs in a newly born spe¬ 
cimen, where the spiral was only twisted upon itself once, the 
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condition being therefore much as in the half-grown Hydrochoerua 
just referred to. 

Tullberg’s figure of the Agouti is not quite so satisfactory as 
are the majority of his figures. It is so small that various details 
are left out. I therefore venture to supplement him by another 
figure of an allied species Daayprocta punctata (text-fig. 119^. In 
this specimen the colic loop is, as shown, rather larger than in 

aguti. It is precisely as in the Lemurs Galago and Xycticehus 
(see p. 578). The first part of the colon, as correctly shown by 
Tullberg, runs parallel with and very close to the csecum, to which 
it is attached by a mesenteiy. There is a kind of attempt -so to 
speak—at its origin of an ansa paiucaecalis like that of the Murines. 
The duodenum is attached both to the colic spiral and to the 
commencement of the cwcum, which bends back upon itself at 
its free end as shown in the figure. The great omentum is 
attached to the colon where it emerges from the spiral and also 
to the contiguous })art of the spiral itself. It is not, however, 
attached to the whole left boivler of the spiral ua in the Lemurs 
mentioned. 1 should mention that the ccBco-colic ligament is 
attached along one of the two muscular bands upon the cjecum, 
the other being on the opposite side. 

The small Barbiry Mouse, A^'vicanthis pitmilio, has the 
.simplest colon of :iny Rodent which I have had the oppoi*tunity 
of examiningand the conditions characterising this genus have 
not been dealt with by Tullberg. The colon itself is relatively 
short and thrown into no temporary folds. Tlie ciecum lies on 
the light side of the Ixsly rather low down, and the colon ascends, 
shows a transv^erse region, and then forms the descending colon. 
There is only one ansa coli present, and that is just where the 
colon emerges from the ctecum. It is there twisted into a short 
spiral. This ansa jiaracaecjilis is in principle like that of other 
Hoilents such as Cricetus, But it is the only loop present in Art'^i- 
canthis. It is noticeable that it has the characteristically Murine 
form. I could find no tnice, at the angles formed by the bending 
of the colon, between the transverse and descending regions, 
of even so rudimentary a persistent loop as there is in Cricetas. 

Tullberg has described various fjoints in the anatomy of the two 
species of Otomys^ viz, 0. unistdcatns and 0. bisulcatuSy but has 
not dealt with the gut except to give the proportions of the 
several regions in the latter of those two species. Having bad the 
opportunity of diss€»cting 0, in'orattiSy I am able to fill in that 
lacuna in our knowledge of the Rodentia. In this Rodent we 
find almost exactly the sjune characters as in Mus, That is, there 
is only one colic loop and that is situated just at the commence¬ 
ment of the colon where it emerges from the caecum. This ansa 
coli is doubled upon itself once, and this forms an “ N ” which is 
bound down to the csecum. There ai*e no other ansae along the 
course of the colon. The great omentum seems to be not present 

♦ Mui rattus is equally simple, and like Af. deeumanus figured by Mitchell—with 
perhaps even a less marked ansa coli. 
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at all as a free fold or as attached to the colon. This is an 
exaggemtion of the characters to which Klatitsch has called 
attention in Mus and Myomia, The splenic omentum (ligamentum 
i-ecto-lienale) is attached to the colon dii*ect as in Mua, and not to 
the mesorectum as is often the case in Mammals. 

Although the loops of the colon in the Beaver have been figured 
by Tullberg, I do not find myself entirely in agi*eement with that 
figure. My own observations refer to the parts of the intestine 
to be dealt with as seen from the ventral surface—the surface 
exposed on dissection. I gathei* that the same view has been 
taken by Dr. Tullberg, since he represents the rectum as lying 
dorsally to those folds. If this be the ease, the Beaver is another 
example of a Rodent showing some variation from specimen to 
specimen as is shown in the Vizcacha. The colon where it leaves 
the c«ecum bends to the left and runs forward in close proximity 
to itself, being bound hei*e by a mesentery. It then curves round 
and passes back again parallel to the beginning of the c8Bcum and 
large intestine, but on the opposite, i. e. the riglit, side, being hen» 
also attached closely to the gut in question by mesentery. The 
tube then bends upon itself and runs again pirallel to itself for 
a little distance, being still attfiched by mesentery. The colon 
diverges to the right and forms the first of two ansae coli like 
those of Sciurus &c. The first of these is attached by its left- 
hand limb to the ascending portion of the colon. This loop is 
slightly twisted to the left, and is indeed a rudimentary spira I 
like that of the Capybara &q. Immediately after the enil of this 
loop the colon is modified into a similar loop of about e(jual lengtli. 
Thereafter the colon runs in a broad curve to the rectum. It 
will be observed that the direction of the colon accoi-ding to my 
observations is at first in the opj[x)site direction as described by 
Tullberg. 

The duodenum has varied attachments to the neighbouring 
regions of the colon and to the parietes, the latter of which 1 am 
not able to describe accurately. It is, however, important to note 
that the duodenum follows the curve of the first ansa coli and is 
attached to it by mesentery ; there is also the usual ligamentum 
cavoduodenale. 

(3) Coils of Small Intestine. —As a general rule the festooned 
coils of the small intestine are not at all permanent coils; the 
intestine can be passed through the fingers in a perfectly straight, 
line without tearing or in any way distorting the mesentenjn. 
At the same time of course the entire gut cannot \)e laid out in « 
circle or a portion of a circle owing to the shortness of its sup¬ 
porting mesentery. One jwrtion can thus l>e freed from the rest, 
which in correspondence become closer and denser elsewhere. 
There are, however, exceptions to this general rule which I have 
observed among the Marsupials, In a specimen of Psendochiras 
peregrinus it was impossible to straighten out the coils of the 
small intestine which were quite fixed. This characteristic, 
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however, appeal's to he individual and not to pertfiin to the 
species or genus; for in another example the small intestine 
was “ normal.^’ In another Mai'siipial, jEpyprymnm rufescem^ 
the small intestine, considerably shorter than that of PseiidochiriiSj 
was also thrown into permanent coils. Here, however, I can only 
report upon a single individual. 

Among a considerable number of lower Mammals whose alimen¬ 
tary tracts 1 have recently studied, only Dmypus veUerosm (of 
which I have dissected a single example only) shows the sfune 
fixation of the numerous coils of the small intestine. 

It is evident that this phenomenon is not a common one among 
the Mammalia, and it is at present doubtful how far it is charac¬ 
teristic, in the rare ctises where it does occur, of a given species or 
genus. 

General GmisUlerations. 

Fi'om the foregoing considerations it is clear that we can trace 
a number of stages of evolution of the intestinal part of the 
alimentary tract in tlie various groups of Mammalia which are 
not shown in their complete entirety in any one group. 


Text-fig. 120. 



A, Diagraiii of primitive Mammalian gut, Stage I.—B, Stage II. 
Cm. CaK*um. Cav. Lig. cavoduodcnale. w. Dorsal mesenteT3\ 


In Stage L the intestine is suspended upon a continuous 
mesentery and is not rotated u|x>n itself to form the primary loop. 
Proc. Zool. Soc.— 1908, No. XXXVIH. 38 
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This is met with as an exception in the Marsupialia (e. g. 
Antechinomys)] in the two Edentate American Anteaters, 
Myrmecophaga jtJihata and Tcmandxia tetradactyla\ in CmtMes 
(occasionally), at any^ rate, as representing the Insectivom; 
in the Elephant, so far as can be gathered from Flower s 
description *, as representative of the Ungulates. In the Odon- 
toceti (vide Max Wel>er t) this arrangement of the intestine 
would appear to be the rule ; but not in other Whales. Tardus 
is the only Lemunne Mammal known to form an intestine slung 
upon a continuous mesentery J. 

In Stage IL we have an intestine showing only the single 
rotation upon itself without any further specialisiitioii, so far as 
concerns the gut. The suspensory mesentery, however, has 


Text-fig. 121. 



Letteilng as in text-fig. 120. 


natumlly divided into two, the additional one being what Klaatsch 
terms the “ ligaimntum cavo-{oY recto-)daodenahJ^ We find 
this state of affairs in Marsupials (e. g. Didelphys^ Macrapm)^ in 
Edentates (e. g. Dasypus^ Orycteropm\ in Carnivora (? without 
exception), in Lemurs (e. g. Mkrocdbm), in Primates (? without 

* Med. Times & Gazette, loc. cit. 

t I)ie Saugethiere. Sec for a particular iuntance (Porpoise) Hepburn & Waterston. 
Trans. R. Soc. Ed. xl. pt. ii. 1902. 

X Klaatsch, loc. cit. 
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exception *). A slight modification of this stage is seen in many 
Carnivora and in the Primate Chrysothrix^ where the intestine 
can be laid out flat without tearing the mesenteries; this is 
achieved by the reduction of the ligamentum cavoduodenale, and 
it is possible that the entire disappeamnce of this mesentery may 
account for such cases as Centetes, which therefore show an unreal 
prirnitiveness due to a reversion by degeneration. 

This stage may be subdivided into two; of which one, 
Stage II. A, will include those formsin which the intestine is merely 
folded over once without further specialisation, and will include 
some Marsupials (e. g. Didelpkys, Hypsiprymnm)^ Edenttites (e. g. 
Dasypus)^ Carnivora (?all genera). Lemurs (e. g. Microcehua) ; and 
Stage II. B, which will be characterised by the further specialisation 
caused by the atbichment to the colon of the omentum : this 
second group will contain many Mai-supials (e. g. Mact'opm), 
Edentata (Oryeteropica), Priim^tes (tiivision of Anthropoidea 
without exception). 

Text-fig. 122. 



Diap:ram of Mammalian gut, Stage II. A. 

O. Omentum. Si. Small intestine. Other letters as in text-fig. 120. 

In Stage ///. the essential difference from the two earlier 
stages is the formation of fixed permanent loops of the colon, 
termed amce coli. Combined with this is always an intestine 

* Klaataeirs figure {Joe. n7.fig. 12, p. 671) of the yonng Hapale with an ansa ooli 
absent in the adult (fig. 18, p. 672) suggests the possibility of the Primate simplicity 
being due to reversion. 

38^ 
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with the usual rotation of Stage II., and there is also invariably 
a connection of the omentum with the colon, and furthermore, 
always a secondary connection of the duodenum with the colon at 
its commencement. This stage is represented by Lemurs (the 
majority), all of the Hyracoidea, Perissodactyla ♦ and Artio- 
dactylat, and, finally. Rodents. 


Text-fig. 123. 



Diagram of Mammalian intestine, Stage III. 

a.c,d. Ansa coli dextra. Ansa coli sinistra, a.jp. Ansa paracuicalis. 

e.d, ColicO'duodenal ligament. Other letters as in text-fig. 120. 

This Stage i& hardly divisible into difierent grades. There are, 
it is true, simpler forms and more complexly convoluted colons. 
It might perhaps be permissible to place at the base of the series 
the Perissodactyla and Hyracoidea where there is but one ansa 
coli, and that apparently the ansa paracascalis of other types. If 
Klaatsch be right in regarding the coil of Ruminants and Swine 
us an ansii jyaracaecalis, this group would be added. In this case 
we arrive at the interesting conclusion that the colic spiral is not 
strictly homologous through those groups which show it. Foi* in 
the Lemurs it cannot be doubted that the spiral is the ansa coli 
dextra. It is only the Rodentia which show the maximum of 
coiling of the colon, and in the more differentiated genera of that 
order (e. g. Castor) there are three ansae coli, though not more, 

♦ I have not dealt above in detail with the single simple anaa coli of Horses, Tapir, 
and Rhmocerosee, since it has been so often described. 

t See especially Lfinnberg, Acta Ac. Upsala, 1908, K. Vet.-Ak. Handl. 1901, and 
some other memoirs. 
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But other genem, e. g. Mm and Arviccmthia^ with one ansa, 
paracsDcalis, and Sdurua with two ansae, dextra and sinistra, and 
A'idacodus with only the ansa coli dextra, render it impossible to 
make hard and fast lines of division. 

It will be noticed from the above account of the several stages 
seen in the Mammalian gut, that the Lemurs are the only group 
in which every stage but one is to be seen in a well-marked fashion. 
This fact of itself is enough to negative any accurate classificatory 
results to be deduced from the series of facts brought together in 
the present communication, though T offer later (p. 596) some 
observations upon the affinities of different gi*oups as judged by 
the varied modifications of the intestinal ainal. 

Fui’thermore, it will be gathei*ed from what has been brought 
foi*ward in the present communication that the Marsupials, 
although their intestinal titict shows in a well-developed fashion 
only two stages, show indications as it were of the third stage. 
Occiisioiially an ansa coli exists, while secondary connections 
between the duodenum and commencement of the colon are found 
in Trichofiurus. Arising, as is now believed, from some early 
Eutherian type, the Marsupials seem to have retained the poten¬ 
tialities of intestinal development exhibited in the later Eutheria. 

Jt is imj^oHant moreover to note that the atbichment of the 
omentum to the colon in Trichomirm is to the extreme right of 
the latter ; for it is on this side that the attachment commences 
in Man (Johannes Muller quote<l by Klaats(di). 

Simplification of stnu»ture does not always imply an archaic posi¬ 
tion with reference to allied forms which show a less simple anatomy. 
It has been again Jind again pointed out that size is an element 
which is not to be left out of consideration in weighing such 
apjmrently archaic structuml conditions. For example, the smooth 
Imdn of many small mammals is not to be interpreted as evidence 
of the lowly position in the series of such smooth-brained types. 
On the other hand, the simple organisation of a Naiid Oligochaete 
as compared witli that of a large earthworm, may be at least 
partly intei’preted as simplicity not altogethei* due to reduced 
size. It is important therefore to note that the simple intestine 
of AiiUcldnomys slung upon a single continuous mesentery is not 
a fejiture confined only to sucJi small mammals. In comparing 
this form with Arricanthky which is even smaller, we find in the 
latter* the usual I'otated intestine with even a fixed colic loop. 
And other examples will be apparent fi*om the foregoing pages as 
well as from previous writings on the subject. At the same time it 
is not to be forgotten that other instances may be due to simpli¬ 
fication, and to belong therefore to a different category though 
apparently quite similar. 

Although it is true that the specialised loops of the colon are 
often associatetl with a colon of great length, there is as it would 
appear no necessary connection between length and complexity, 
or even occurrence, of these special loops. The existence of such 
coils is in fact a chamcter of given orders of mammals. Among 
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those orders where they ocwir, that is to say the Rodentia., 
Perissodactyla, Artio<3actyia, Hyracoidea, and Lemurs, there is no 
relation between complexity of coils and length of gut. The 
Hinall Rodent Arvicanthw has a short colon not longer than that 
of many mammals of other groups without any trace of coils. 
And yet it possesses one ansa, the postctrcalis. Tlie existence of 
three ansae in the Beaver does not argue a longer colon than in 
the Agouti, where there is only one ansa, the ansa coli dextra. 
The complex spii^al of Indris is not associated with a markedly 
longer colon than that which bears the one loop of the genus 
Hyrax, It is therefore clear that we must seek for the origin of 
these fixed loops of the colon in some other way than ne^ for 
packing away a hirge tract of gut in a limited space. And it has 
been alrea<ly suggested that this may be fouml in the attachment 
of the omentum. 

Value of latesthml modijications in (Hassification, 

Apart from certain facts given by Weber and others as dis¬ 
tinctive of various groups of Mammals, Dr, Mitchell seems to l>e 
the only person who has attempted to discuss in (lebiil the 
classiticatoiy results to be obtaine«l from a consiilevation of the 
varying characters of the intestinal tract. In a prelimimuy 
criticism of resemblances—an attempt to difterentiate those upon 
which weight should be laid from those wdiich cannot be admitted 
as of classificfitory inj])ortanc?e. this author has committed himself 
to a statement tlu»t will not receive the agreement of zoologists. 
“ Likenesses ” he writes (on p. 528) which are due to the common 
possession of piimitive features cannot be regarded as evidence 
of near i^elatiorisbip; that certain memt)ers of a group have 
retained what was once tlie property of all the members of that 
group can be no reason for placing such creatures close together 
in a system if that system is to be based on blood-relationship.” 
It is, 1 imagine, by absolutely universal consent that Echidna 
and Ornithorhyuchus are placed together in one order, Mono- 
tremata, and mainly by viitue of the facts that in both there 
is a large coracoid and a generally “ primitive ” shoulder-girdle : 
that in both the egg is large-yolked and meroblastic with a 
follicle of at most two layers of cells : that in both the anterior 
abdominal vein is either present or indicated by a large ventral 
mesentery: that in both the heart valve of the right auriculo- 
ventriculai* ostium has retained the partly muscular struct\u*e of 
that of lower types; and by other features all of whi(;h are 
primitive. 

One can of course accede to Dr. Mitchell's assei’tion that the loss 
of a particular character in two groups is no reason for placing them 
in proximity, and that a new structural acquisition is evidence of 
relationship in propoHion to the anatomical complexity of that 
structm-e; this latter is a peifectly correct restatement of Sir E, 
Ray Lankester’s use of the Molluscan Odontophore as a test for 
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tlie inclusion of a pul/icular type in that phylum. Dr. Mitchell’s 
sketch of the “ archecentric ” condition of the mammalian gut 
agrees absolutely with the figures given in any text-book of 
Human Anatomy * of the early human gut, and any mammalian 
gut. 

There is in fact no doubt whatever that the primitive 
Mammalian gut was in all essentials a gut like that of the Reptilia, 
i. <?., a tul>e of no gimt length, and therefore with but few 
convolutions suspended by a continuous mesenteiy and with no 
permanent folds of any part. I leave undecided whether a ceecum 
or cteca are necessary adjuncts of this aichetypal intestine, or 
whether they or it should lie about halfway down the intestinal 
tube. 

(Irejitei* or less length is elefirly of no importance inasmuch as 
that feature has been shown to vary in individuals (see alcove 
p. 585). Viewing the matter from this point of vantage, we ought 
to regard as most primitive in p)sition any groups or gi'oup in 
wliich the alimenttiry tract has retained this Reptilian chanicter 
throughout; which in fact are so far not one generation removed 
from the entire group of Ijacei-tilia (including Ilatteria), where nq 
other cuiKlitions are, so far as anatomical investigation has gone, 
to be fo\uul. 

So far as I c.an say fi-om my own knowdedge and from reliable 
statements publishecl upon the matter, the only groups in which 
this })rimitive gut exists obviously are the Polypn)todontia 
{excluding the American forms), the Xenarthm (excluding 
Armadillos), the Prolwscddea, the Odontoeeti, and the Insectivora, 
But with regard to the latter the case of Centetea described alK)ve 
luther suggests a I’eversion. The Lem in’s can hanlly be jrdded, 
since Tarsim is the only form which shows this straight 
mesentery unfolded anywhere; ami as that genus is so minute in 
size the feature may be the result of <legeneratioii. 

Why Dr. Mitchell shouhl remove from such an assemblage t 
the Insectivont, Frohoscidea, and Odontoeeti, and add to it the 
Tubulidentata and Diprotmlont Marsupials, is not altogether 
etisy to understand. His anaiigeinent appeiirs to me to be 
so far purely capricious, and to he based upon no facts. More¬ 
over, 1 would point out that very nearly all zoologists would agree 
in regarding the groups which I liave thus placed in juxtaposition 
as Ijeing ancient groups. 

Dr. Mitchell, however, apjiears to me to he perfectly right in 
asserting that the CJarnivoitt have not move<l far from the common 
centre; though why this statement shoukl he qualified by the 
suggestion that the reduction of the hind gut is a s}Xicialisation 
is not so apparent. As Dr. Liinnberg has well pointed out in the 
case of certain Marsupials i (and others, have pointed out in other 

* Cf, e. a. D. J. Cminitigliam’R Text-lnwlc. 

t Accoraing to him the “ancestral group’* contains Marsupialia, Xenarthra, 
Tubulidetitata, and (faleopithecidee. J!l Marsupials, 1 presume, are included. 

t P. S. 1902, vol. i. p. 12. 
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groups), there is a close association between the relative lengths of 
the regions of the gut and the food, a relation which is by no 
means ignored by Mitchell, though he does not quote any previous 
memoirs in discussing this matter. 

Surely the American monkey Chryaothrix (see above p. 577),. 
with a very shoi*t straight intestine, cannot be considered to 
diffei’ importantly by this character from e. g. Hapale with the 
usual three-sided Primate large intestinal loop. On the conti*ary, 
I should be disposed to assert that the short colon of the Carnivora, 
persisting as it does through the whole order, differing as they do 
widely in their food, is rather evidence of an ancient state of 
affairs. 

Moreover, a glance at the earliest Mammalia known would seem 
to suggest that a carnivorous, insectivorous, or at most omnivorous 
way of life was the primitive mammalian mode of life, a view 
which is strengthened by reflections upon the origin of the group, 
whether from Reptilian or Amphibian like forms. Othei*wise it 
might be pointed out that on the whole the simple form of gut 
was associated with a shortness of gut associated in its turn 
with a carnivorous habit. The Elephant however (if I rightly 
interpret the investigations and statements of others) seems to 
possess a simple gut supported upon a continuous mesentery. 

This, however, is by no means saying the same thing as to 
assert that the five groups mentioned are to be combined into a 
superorder and contrasted with the remaining Mammalia which 
stand in various relations to them. On the contrary, it apj)ears 
to be totally impossible to classify the mammals by the form of 
their intestine, the chief mison for this being that so many 
glides are seen in the same group. On the other hand, it may be 
confidently said that the Ungulates and Rodents are some way 
removed from the base of the mammalian series; for in iiune of 
them are primitive conditions to be seen. These have, it would 
appear, become entirely lost. 

It is particularly noteworthy that the Anthro|ioidea (undei*- 
standing by this term the “ apes ” and “ monkeys ”), as contmsted 
with the Lemuroidea, exhibit primitive chaiactei’s ♦, though not so 
primitive as the five gi’oups with which we commenced this sui'vey. 
There are no fixed loops to the colon, and there are the same 
fluctuations in the relative lengths of the small and large intestine 
that we find in e, g, the Marsupials. But special mesenteric 
connections render complex the coils of the gut, though not so 
numerous as we meet with in Rcxlents. On the other hand, the 
Lemurs present us with no paiticular likeness to the other 
Primates. The path pursued by these animals is really much the 
same as that pursued by the Rodents and the Ungulates. But 
this does not in my opinion imply affinity; it means no more 
than that there is a definite line of increasing complexity of the 
gut which is followed in all. 

In fact, on the whole a study of the intestinal coils of Mammalia 

* Cf, however KJaatsch, p. 671, fig:. 12 for *‘lemuriiie” stage in young Mapale, 



I omit those groups concerning which I can find no ceiiain information, 
viz., Sii'enia, Chiroptera, Galeopithecid®, Pholidota, 
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memH to lenil support to the view that existing mammals have 
iiwiiated out separately in many directions from a common stem, 
and that no two groups are very markedly nearer to each other 
than any othei*s. 

This view is in accord with certain opinions expressed by 
Prof. Osboi-n. The relative positions of the various gi*oups 
(excluding those of which I have not sufficient knowledge derived 
from memoirs or from my own observations) can be expressed in 
some such diagram (p. 599) as that which accompanies these 
remarks. The stages referred to are described on a previous page. 


IV. ^ote on the Existerice of a Saprarenal Portal 
System in Marsupials, 

Although it is possibly true that physiologically there is no 
renal portal or suprarenal portal system *, it is plain that among 
Reptiles, as contrasted with Mammals, there are veins entering the 
kidneys and the suprarenal bodies from the parietes and hind 
limbs forming afferent veins to those glands, and thus contrasting 
with efferent veins which convey the blood from the glands in 
(question directly to the postcaval system. Whether the capillaries 
intervening between the afferent and efferent veins are real 
<*apillaiie.s or sinusoids does not affect the anatomical facts just 
stated, though naturally of great embryological and physiological 
importance. Neither does my own suggestion t that the supra- 
I’enal portal system is really due to the disapjrearance of that 
section of the postcardinal vein which runs over or near to that 
organ on eacli side and the consequent opening of its (the post- 
cardinal vein’s) affluents into the substance of the gland. It is 
still a fact that among Reptiles the suprarenal organs send a vein 
or veins to the postcaval and I’eceive a. vein or veins li*om the 
adjacent parietes. And this feature, whatever may be its physio¬ 
logical importance or want of importance, is an anatomical feature 
in which the lower Vertebrata diffei- from the Mammalia. 

This being the case, attention is directed to the accompanying 
<lrawing (text-fig. 124, B) which represents the veins in the 
immediate neighlxrurhood of the kidneys of an example of the 
Marsupial Dasyurus maugcei. It will, be seen that the suprai’enal 
body of the left side of the body lies anteriorly to the left renal 
vein and not in contact with it. Tlie vein from this body opens 
directly into the postcaval vein between the points of entrance 
thereinto of the two renal veins, but nearest to the left renal 
vein. In addition, however, to this vein connected with the supiu- 
renal body, another vein is depicted in the figure wdiich arises by 
mbre than one veinlet fi’om the adjacent muscles. This vein runs 
in a direction parallel to that of the postcaval and ends in the 
suprarenal body, which it enters at the end remote from that 
whence the suprarenal affluent of the postcaval emerges from the 


* Of. Woodland, P. Z. S. 1906, p. 886. 


t P.Z.S. 1906, p. 24. 
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gland. mwemww was exactly the same. In an example 

of Macropus agilis the same vein is present, hut there are slight 
differences from the conditions observed and just described in 
I)ast/urti8 maugm. In the Macropus the suprarenal vein enters 
the left renal, and the suprarenal portal, as I ventui'e to term the 


Text-fig. 124. 



Suprarenal veiiiK in various Mammals. 

A. ThyJacinvs. !B. Daai/urus mauffai, C. ^asua rufa. 

D. Peragale lagotin* S. THchomtrtis vulpecula. P. Mavropm dorsalis, 

Q. Pasgurus vivcrrinvs. H. Bettongia ogilbgi. I, Phascologale penieillata, 

p,c. Postcaval vein. K. Kidney, r. Renal vein. Sr. Suprarenal body. 

8,r,p. Suprarenal portal. s,r,v. Suprarenal vein. 


vein to which attention is directed in the present paper, enters as 
in Dasyurm at the opposite end of the supiarenal body. The 
suprarenal vein differs fi*oni that of D, mmtgm in that it receives 
a tributary from the parietes. The left suprarenal veins of 
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Macropm 'mlahatm were much the same, but I did not observe 
the pai*ietal branch of the suprarenal vein. 

This state of affairs may now be compared with that observable 
in the higher Mammalia. In an example of Navaa rufa the 
veins in question had the disposition shown in text-figure 124, C. 
There is, as in the Marsupials already dealt with, a vein arising 
from the parietal musculature anteriorly. It arises by two main 
blanches. But the vein formed by the junction of these passes 
ultimately to the left side of the suprarenal body, and receiving 
from it the suprarenal vein opens into the left renal vein. The 
jiarietal vein in fact does not touch the supiarenal body; it is 
merely an affluent of the suprarenal vein. It may be, however, 
the homologue of the vein in the Dasyure which enters the supra¬ 
renal body. On the right side of the body tbei-e was much the 
wime disposition of veins observable. But the suprarenal vein 
poured its contents into the parietal vein which passes over the 
suprarenal bo<ly and w'as directed outwards to the right at right 
angles to the longitudinal axis of the body. These details were 
worth I’ecording inasmuch as in a second example of Kasua rufa^ 
and of the opposite sex, the same arrangements wei e met with and 
were alike in every detail. 

Reverting to the Marsupials, an example of Perayale layotis 
showed essentially the same disposition of the vein running into 
or from the suprarenal body that has been described in 
Dasyurus, In this Marsupial the suprarenal vein entered the 
postcaval independently of and anterior to the renal vein on the 
left side of the body. The supi'arenal body received two afiluents 
from the parietes. The fii’st of these was a vein formed by the 
union of two branches which entered the gland anteriorly, and 
evidently is to be compared to the vein described above in 
Dasywnis mmigm. The second vein passes by the anterior end 
of the left kidney and enters the suprarenal body at about the 
middle of its length on the left side. In the Common Phalanger 
(Tricho8uru8 vidpecula) the same evidence of a suprarenal portal 
system was obvious. In this case also the anteiior suprarenal 
poital vein was present, and no other. The suprarenal vein 
entered the left kidney vein. Maa^opus dorsalis had but one 
suprarenal portal, the anterioi* vein, which is apparently so constant 
among the Maiisupials and which arose from two afiluents. In 
the features described in the present communictition, Petrogale 
penidllata is exactly like Trlcliosurus valpecvda, Pliascologals 
penyMlata is slightly different from any of the Marsupials as }'et 
described. The suprarenal vein opens, as is so frequently the case, 
into the renal vein on the left side of the Ixxly. Exactly opposite 
to it the supmrenal poi’tal opens into the suprarenal body. But 
this vein before enteiing the gland receives a branch running 
transversely and just skirting the anterior margin of the left 
kidney, the conditions being therefore slightly like those of 
Per€igale just described, and indeed intermediate between the 
condition observable in that Marsupial and in those where the 
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one vein bifurcates anteriorly. Bettmigia ogilhyi is like many 
other Mai'supials; the suprarenal portal is single and anterior in 
position, being formed by the union of two affluents which join at 
an acute angle. As Thylacinus is a scarce type and not likely to 
be much dissected in the future, I venture to give a particular 
account of the veins connected with the suprarenal body, which 
I note<l during the dissection of a specimen which died in the 
Society’s Gardens in January 1906. The supmrenal vein enters 
the postcaval (as is shown in text-figure 124, A) a little anteriorly 
to the entrance of the left renal vein. It emerges from the 
suprarenal body some little way in fi*ont of the posterior border 
of the gland. The supmrenal portal vein enters the gland on 
the right side a little way behind the anteiior border. It is 
formed of three affluents. The middle one arises from the dia¬ 
phragm and joins a branch arising from the parietal musculature 
to the right of the supmrenal body. Just l)efore entering 
the suprarenal body the trunk formed by the union of these 
two vessels is reinforced by a vein arising tt) tlie left of the supra¬ 
renal body. The common trunk is thinner than the suprai’enal 
vein. 

I have examined a number of Mammals belonging to orders 
other than the Mai’supialia, but have not found anything at all 
resembling this aj^parently characteristic Maraupial feature in the 
blood-supply of the supmrenal bodies. I believe myself at present 
justified in asserting that this character, whether or not it l)e held 
to be a persistence of a condition to be met with among Reptiles 
and other lower Yertebrabi, is distinctive of the Marsupialia. 

V. Resmiie, 

I extract from the foregoing pages the principal new facts 
which I have been able to add to our knowledge of the intestinal 
tract of mammals and to certain features in the anatomy of 
the Marsupialia. 

(1) The most important features in the visceral anatomy of 
AniecKhwmys are: the intestine borne upon a continuous 
mesenteiy, the absence of a Spigelian lobe in the liver, the wide 
dilatation of the uteri at their junction with the Fallopian tube, 
the development of a short unpaire<l ciecal chamber at the junction 
of the utei-i. 

(2) A specimen of Phascologcde niacdmidlemis showed a 
persistent umbilical membrane (proving an umbilical placentation 
in this species), which passes between the fibres of the rectus 
muscle divided for its passage, and is continuous with the great 
and splenic omentum. The umbilical membrane is also attachetl 
to small intestine. The intestinal canal is short and caiTied 
on a continuous mesentery. The liver in this species, as in 
P. peniciUata^ has a Spigelian lobe, also present in the genus 
Smmthopais, 

(3) In many (? in all) Marsupials the supim-enal bodies receive 
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a vein £ 1*0111 the p».rietes as well as emit one to the i*enal vein ot* 
postcaval as the case may be; there is thus a rudiment of a supra¬ 
renal portal system in these animals, not found in at least many 
Eutherian Mammals. 

(4) Though the intestinal tract of Marsupials is on the whole 
simple, there are traces {Didelphys^ Triehomrua) of the ansce 
coli and {Trichomrus) of the colico-duodenal ligament of more 
diflferentiated forms. 

(5) A gut suspended upon a continuous mesentery is described 
for the fii*st time not only in AnUchinomys^ but in Tmiandua ; 
on the other hand, a number of genem of Oarnivoiii 
are described and the alleged continuous mesentery in Ursm 
is shown to be only apparent and due to the reduction of the 
ligamentum cavodiiodeiiale. The continuous mesentery of Centetes 
is shown to be not universal in the species and is therefore 
probably to be looked u^xin as a reversion. 

(6) To the numerous descriptions and figures of Rodents' 
alimentary tracts gathered together or publislied for the first time 
by Tullberg, a description of the colon and anste coli of Otomys, 
Avlacodufs, and some other forms is added. The enormously long 
ansa, coli dextra of tiie latter shows that the spiial found in cei*tain 
Rodents is not necessarily to be looked upon as due to the need 
for packing away such a long loop. The spiral of Hydrochmrm is 
shown to be a late development since it does not o(;cur in lialf- 
grown examples. The colon of the minute Arvicanthis (with one 
ansti only, the a. paracaecalis) shows that in this gr oup i*eductiori 
of size is not necessiii*ily accompanied bv entire simplification of 
the gut. 

(7) The older descriptions of the spiml coil in certain Lemurs, 
e. g. Nycticebus^ are shown to be coriect as against more recent 
statements. Microcehus is shown to possess a simple colon without 
anste. Galago (2 spp.) is shown to possess a s[)ira] like NyeticeMis 
(fee. And it is pointed out that all the forms with a specialised 
gut, i. e. with this spiral, are also specialised in the loss of the 
elsewhere characteristic carpal vibrissre. 

(8) Some account is given of the alimentary tract of the little 
known species Theropitheem gelada and Smmopithecas melalophus 
and the American Chrysothrix sciurem. 

(9) The intestinal tract of ffyrax, conti*ary to some statements, 
has been shown to possess an ansri jraracaec^ilis whicli may perhaps 
be cxrmpared to that of the Perissodac^tyla, and to possess the 
ligamentum colico-dnodenale of more difterentiated forms. 

(10) As a very general rule the loops of the small intestine 
are loose folds not in any way fixed. Rarely, however (e. g. 
Dasypus veUerosm), I liave found them to he fixed. 

(11) Tha.t the colic loops vary is shown by the instance of 
Lagoatomus trichodactylm, in which each of the three individuals 
dissected by myself or Tulllxjrg is slightly diflferent in the 
proportions of those loops, and by Hyrmc capeMsis, 

(12) It has been pointed out that in man the omentum is at 
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first attached to the right side of the transverse colon and 
subsequently to the left side, the intermediate space being filled 
up later. The two earlier stages are represented in lower 
mammals ; in TrichoBurus the omentum is attached to the colon 
only on the extreme right of the transvei’se bend, and in 
Orycteroptis and Hyrax the attachment is double, to the early 
part of the colon and to a more distal I’egion—the intervening 
tmct being free of the omentum. 

(13) The view, deducible from previous investigations, that 
four stagas of advancing complexity are sliown in the Mammaliim 
gut, is strengthened by fresh facts ; the Lemurs are shown to be 
the only group in which all but one of these four stages occur. 

4. Tlie Armour of the Extinct H(*ptile'4 of th(» (ienus 
Parehtmftrtis, By H. G. Sekley, F.Z.S., 

King's Gollege, Jiondon. 

[Rocf*ivea April 29,1908.j 

(Text-figui'es 125-129.) 

In “ Further Observations on ParnaHanrys^ Phil. Tran^. B. 
Royal iSociety, 1892,1 gave a short account of the dt^rmal armour, 
pp. 345 -6. It is limited to the dorsal region, and is figured in 
plate 17, and indicated by the letters ds in the description of the 
plate, }). 368. The scutes arc only known in this example of 
PareiciftaifruB haiin^ extiucted from the i*ock by myself. Iliey 
were originally covered with matrix. 1'heir existence was not 
suspected, and it is ])ossihle that the more anterioi* scutes may 
have been pirtly lost in renjoving the intmcUble rock : and those 
seen in the British Museum specimen wei'e i)rcserved by great 
skill in chiselling. Tlie ossifications arc fiat and inconspicuous, 
except where the lateitil plates overhang the neural spines. 

In the small figure of the skeleton given in the ‘Story of the 
Earth,’ 1895, text-fig. 18, }>. 126, the scutes were made more evident 
by dark outlines. Each .scute is about 2 inches wule by inch 
long. There is a iiUHlian I’ow extending (h>wn the back, which as 
preserved iu)W rests upon the summits of the neural spines of the 
dorsjd vertebiw fuid the intei*spaces between them. There are 
also two lateral rows, one of which flanks e.ach side t)f the median 
row. These are arranged symmetrically in pairs, and extend 
tninsvers(‘ly outward from their contiict with tlie median row, 
but alternate with them by l>eiug placed at the junction between 
each two median scutes. The latei-al scutes in Parnasaarushaini 
are not flat but convexly curved as they extend outward, giving 
some sup|)ort to the i<iea that this armour formed an elevated 
ridge on the back. In the present condition of tlie specimen 
this armour is only seen on seven consecutive later dorsal vertebra^ 
and one or two earlier dorsals; and there is no evidence that 
it was present over moi*e than twelve vertebiw. 
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Therefore the restorations which show elevated scutes extending 
from the skull to the extremity of the tail, or three parallel rows 
of scutes on the back entirely separated, and those which show 
the body clustered ovei* with rows or groups of scutes, are entirely 
imaginary, for the only evidence for the armour is the skeleton 
in the British Museum. 

Some writers in this country, and in Germany, have denied 
that any armour at all is present. The Bi'itish Museum skeleton 
is sufficient evidence of its chamcteristics. If it had been more 
extensively developed over the body it is improbable that it would 
have escaped detection in the cfirefnl i*emoval of the matrix 
during the two years that I watche<l the develojunent of the 
skeleton ; and there is no i*eason to modify in any way the 
original description or figure. 

That evidence may now >>e added to by a shoi*t account of 
specimens of scutes already referred to {Lc, pp, 315, 346) as 
collected by Mr. J. van Ilenen, R.N., at 8tet>nkamps Poort, south 
of Fraserberg. 1 had just collected the Pareiasaurm and was 
passing north, when this gentleman showed me a series of liadly 
preserved Ix^nes collected as weathered, and invited me to select 
any example which might be neceasary. T had no doubt they 
were Pareiasaurian, though the essential characteristic parts of 
the skeleton were not }>reserved. I accepted one caudal vertebra, 
ami a seiies of nine scutes as giving evidence of armour, which 
I had not seen at that time. 

The scutes ai'e free from matrix, vary greatly in size, and 
belong to a different species from P, haini, which I propose to 
indicate on the evidence of these scanty materials as Pareiasautnts 
sieevkaiiipemlfi. The scutes can only be suj)posed to have been 
arranged as in P, haiui ; that is, in a single longitudinal row 
down the back, with lateral scutes directed transversely outwai-d 
on each side from the union between each tw^o successive scutes of 
the linear series. All the ossifications are irregular, and about 
half are broken (text-fig, 125). It is possible that all of those 
preserved l)elong U) the median series only, for none show the 
cui’ved convex forms of the lateml scutes of P, haini, and this 
difierence may be a specific character. Four or five can be recog¬ 
nised as median by their elongateii foruis; and the remainder 
may be medhin or latenil, if lateral scutes were pi'esent, as 1 think 
the evidence of the surface chai’actei's indicates. They ai*e smooth 
on the under side, marked on the upper surface with a central conical 
blunt boss, from wliidi numei-ous short grooves radiate irregularly 
to the margin, which is commonly thick and rough, fis though 
the plates were imbedded in the skin. Behind the central boss, 
which is moi'e or less flattened above, and less than half an inch 
in diametei*, is a distinct pit nearly as wide, which is seen in half 
a dozen examples. The radiating ridges are more or less pitted, 
and all the surfaces, su[)erior and inferior, are pierced with fine 
vascular markings. The largest plates are about 2^ inches long 
by 1^ inch wide, and fully half an inch thick at the central boss. 
In form they are irregularly ovate; some appear to be trans¬ 
versely ovate and have the central boss less conspicuous. 

Proc. Zool. Soc.— 1908, No. XXXIX. 39 
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The smallest is inch long, 1 inch wide, and half an inch thick. 
Its inferior surface is slightly convex, and the external margin is 
a sharp edge. The central part of the plate being occupi^ by 
the boss, the radiating ornament is very short and is a marginal 
fimbriation. 

The second plate, slightly broken in front, is 2^ inches long as 
preserved, and just over an inch wide in front of the boss, but is 
narrower posteriorly, though the lateral margins are weathered. 
The boss, inch in diameter, is sliield-sliaped, its hinder border 
being concave, with the excavation of the pit behind it. The 
substance of the plate is fully ^ inch thick, both in front tind 
behind the boss. The radiating ornament is chiefly seen 
anteriorly, and is irregularly pitted and corrugated. The con¬ 
vexity of the base made the lateral margin sharp, but the edge Ls 
almost removed by weathering. 

The third plate is an elongated irregulai’ pentagon with the 
base in front, about as long as the second plate, but wider. It is 
an inch and a half wide as preserved, hut the margin appears to 
be worn. The boss is somewhat smaller but not less elevated, 
and the excavation of the pit behind it gives the aspect of a. 
posterior position. The mrUHtiiig ornament is similarly irregular, 
and like that on tlie second plate; but the base also develops 
in a less degree some short-ribs, aspecially towards the hinder 
margin. 

Text-fig. 12<>. 



Dorsal scute of Vareiasaurus steenicatnpenais. 


The fourth and fifth median plates are both imperfect. The 
central boss is rather less elev’ated, but the posteiior pit continues 
to be a marked characteristic. 

Of the remaining plates, three are wider than long on the 
hypothesis that the pit below the central boss is always posterior 
in position ; and these ossifications are regarded as being placed 
laterally. They are rather laige plates, like the lateral plates in 
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P. hmni, and may have been in lateral contact with each other (text- 
fig. 126). The best preserved is thick at the margin, concave on 

Text-fig. 127. 



Anterior agpect. 



Posterior aspect. Lateral aspect. 

Anterior, posterior, and lateral views of caudal vertebra of 
Pareiasaurns Bteenkampemin, 


the under side. They luay have been inclined obliquely backward. 
Their external surfaces have the same type or ornament as the 
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median plates. The last specimen is a fragment about 2 inches 
wide and half an inch thick at the margin, much thinner at the 
fracture, and without indication of boss or pit, so that its position 
cannot be located. 

We can only regret the imperfections of this evidence of 
dermal armour, but when I saw the remains they had already 
been removed for some time from the rock, and it is certain that 
they would have been carried away by the torrential drainage in 
the wet season, but for the intei'est taken by Mr. Van Renen in 
their preservation. 

This armature differs from that of Fareiasaurm baini^ first 
in the elongated form of the median scutes, secondly in the 
presence of the centiul truncated boss witli the depression behind 
it, and thirdly in the radiated ornament—features which are 
al^ent from Pareimaurm hainL In that species the anterior 
median scutes appear to be subcircular, or subquadrate, with a 
few circular vascular openings or small pits; but in the later 
plates no ornament is recognised, and the plates appear to be 
thinner and arched outward. 

The caudal vertebra is from a position between the fifth and 
tenth in the tail. This early position is indicated by the trans¬ 
verse width of the anterior face of the centrum exceeding its 
vertical depth (text-fig. 127); by the strong vertically compressed 
lateml ridges above the transverse processes for the caudal ribs, 
which are directed outward and slightly downward ; by the large 
size of the transverse posterior facet for the chevron-bone, which 
gives the centrum the aspect of being obliquely crushe^d from front 
to back (text-fig. 129); and by the veitical position of the pre- 
zygapophyses, with the facets looking inward and upward (toxt- 
fig. 127). 

When this centrum is compared with the earliei* tail-vertebne 
of Pareiamurua haini the centrum is shorter from front to l)ack, 
for it only measures one inch; and in the species referred to, the 
measurement is always longer when the anterior face of the 
centrum is wider than deep. The neuml canal is smaller (text- 
fig. 128), as in later caudals of Pareiasanrm hainL These dif¬ 
ferences would indicate a shorter tail with less lateral movement. 

The neural arch is not distinctive. The neural spine is broken 
away, but its base has the usual triangular form. The anterior 
articular face of the centrum is roughly hexagonal with the 
margin slightly rounded, and a moderate central concavity. It is 
1 ^ 0 - inch wide and 1 ^ inch deep. The posterior face is rather 
smaller and rather more concave. It is roughly four-sided, with 
the lateral margins approximating suf)eriorly (text-fig, 128). 
It is 1 ^ inch deep, l*j^ wide above the chevron articulation, and 
1 inch wide on the neural canaL The oblique surface foi* the 
articulation of the chevi'on-bone measures half an inch from 
front to back, and extends over the width of the vertebne which 
it truncates. 
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5. Additional Evidence as to the Dentition and Structure o£ 
the Skull in the South African Fossil Reptile Genus 
TJiademodon. By H. G. Seeley, F.R.S., F.Z.S., King’s 
College, London. 

[Received May 26, IdOS.] 

(Text-figure 130.) 

The genus IHademodon was founded on the molar teeth and 
imperfect middle portions of small skulls. Four species were 
figured in Phil. Trans. Royal Society, 1894, B, pi. 89, referred to 
7). tetragoiiua^ D, brachgtiara, J). mastcmis^ and ]). hroxmd. They 
were the most remarkable evidences of deixtition of mammalian 
type in extinct reptiles which have been found in South Africa. 
There would have been groundsyhad the remains been mammalian, 
for referring them to three genera ; and in the description of 
plate 89, figure 11 is described as the left maxillary region of 
Dittdsniodon (or Gomphognathm) wastacus. And in the original 
description of 1)» hrowni {L c. p. 1039) it is observ’eil, “it is 
probably the ty^^e of a distinct genus.” Later in the same year 
the gi'oup Gompliodontia was defined as comprising animals with 
a Theriodont type of dentition, in which the molar teeth are 
expanded ti’ansversely, and as having more or less tuborculate 
crowns, of the tyjx^ sliown in Diademodon. In that group the 
genus Dladewodon wfis included {I, c. 1895, B, p. 3). The types 
of Gornphognathus had the croums of the molar teeth well worn, 
but the elevation of the external cusps or ridge in G, polyphagus 
nuide a suggestive resemblance to Diademodon vmstacm ; while 
the condition of the single well-preserved crown in Diadernodon. 
browni makes an equally suggestive approximation to Diademodmi 
h'oehytiara. In 1896, in a short communication to the British 
Association at Liveipool, I briefly noticed another skull discovered 
by Dr. D. R. Kannemever. I have removed the matrix in the 
laboi-atoiy of King's College, so as to demonstrate the sutures in 
the middle paid; of the skull and to expose the palate. The 
specimen is slightly squeezed so as to have a lateral obliquity 
towards the right side, from which the similar example of 
Diademodon hrowni is not free. There is a coincidence in the 
anterioi* and posterioi* fractures being in identical positions in both 
specimens, fa vouring comparison. They are clasely related species, 
but the snout in the new example is narrower and rather smaller, 
and the dentition being unworn favours the idea of specific 
difference, though the forms of the transversely ovate sections of 
the molar and premolar teeth are almost identical. 

As preser\’'ed the specimen is 2| inches long. It extends 
between an anterior transverse fracture through the two concave 
pits on the snout, which lie at the junction of the maxillary and 
nasal bones, which in Gomphognaihua are situated midway between 
the orbits of the eyes and anterior nares, and a posterior fracture 
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behind the orbits, just behind the post-frontal bones, which are 
imperfectly preserved. The lateral margins converge forward in 
a wedge-like outline similar to the corresponding part of the 
skull of GomphogfKUhm. Owing to the lateral compression the 
anterior transvei'se measurement is narrowed by one or two tenths 
of an inch. As preserved it is one inch wide, and the vertical 
height from the median longitudinal ridge on the palate to the 
nasal bones is the same. The corresponding measurements in 
Dmdemodon hrovmi are : vertical 1-j^, transverse inch. The 
pre-orbital lateral areas of this, formed chiefly by tlm maxillary 
bonest are inclined towards each othei*, are gently convex from the 
alveolar lx)rder to the nasal region, longitudinally furrowed by two 
shallow concavities on each side, and then round with a gentle 
convexity into the upper surface formed by the nasal bones. 

Dwdemodon hrowni distinctly suggests an angle l)etweeii the 
sides of the face, which are more vertical, and the roof of the 
snout; but the diflference between the specimens is one of d^ree. 
In both there is some lateral concavity of the pi'e-orbital region 
from front to back. 

The head widens backward to the posterior fracture, which 
passes through the back of the frontal bone, the post-frontal 
i)ones, and the pterygoid bones. The specimen is about 2^ inches 
wide behind the denary tract, which is in a line with the middle 
of the orbits, and inch high at the back of the frontal 
bones. 

The bones seen on the superior aspect of the skull are the 
frontal, post-frontal, pre-frontal, ntistil, lachrymal, and maxillaiy. 
^rhe naso-max illary region is convex from side to side, but as the 
nasal bones extend between the orbits their flattened upj)er 
surface merges in the flattened frontal region. The orbits are 
inclined so to look outward, and to a less extent upward and 
forward. The veitical measurement of the rounded cavity is one 
inch, and the transverse measurement l)etween them over the pre- 
fronbil bones is inch. In JJ, h'otvni it appears to have been 
1^ inch. 

Only the part of the post-frontal bone which is above the back 
of the orbit is preserved. It is rather less than half an inch wide 
between the tempoial vacuity and the suture with the pre-frontal 
bone. It is transversely channelled owing to elevation of its front 
and back borders. These bones are slightly raised above the 
frontal bones, which extend longitudinally between them. As 
preserved the frontal bones are oblong, inch long, and more 
than half an inch wide towards the middle at the suture between 
the post-frontal and pre-frontal bones, and narrow anteriorly to 
the transverse suture with the nasal bones. Both bones are 
longitudinally concave with the median sutural line raised. This 
feature is absent in Diademodon browm. The lateral sutures with 
the post-frontal and pre-frontal bones are similarly raised as slight 
ridges, but there is no ridge between the frontal and nasal bones. 

The pre-frontal bone forms much of the superior border of the 
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orbit where the margin is compressed posteriorly and rounded in 
front. The bone is in front of the post-frontal, exteinal to the 
' frontal, makes an oblique 6utui*e with the nasal, and a nanx)w 
junction with the lachrymal bone, as its sutural junctions diverge 
outward and forward. It is | inch long from the post-frontal to 
the lachrymal and inch wide at the fronto-nivsal suture, where 
it is widest in about its middle length. The inner short boi-der 
next the frontal is j^ara-llel to the longer external border above the 
orbit and lachrymal. The pre-frontal bone forms a large j)art of 
the internal anterior wall of the orbit. 

The nasal bones, somewliat lanceolate in form, are imperfect 
anteriorly. They extend from the frontal bones forward as 
preseiwed to between the {mir of pits on the front of the snout, 
which are not seen in Diademodon hrowni, with n length of 
inch, and in this length they are not in contact with the pre¬ 
maxillary bones. They are sepamted from each other by a fine 
straight suture, and widen from the frontal suture anteriorly, w ith 
the latei*al divergence of the sutures dividing them fi*om the pi*e- 
frontiil and lachiymaJ bones, to Ij inch at the front of the 
lacliiymal bones; and anteiiorly the sutures betw^een them and 
tlie maxillary bones converge forw^ard, to a transverse width over 
the nasal bones of half an inch, at the anterior fractui'e through 
the lateral-nasal pita. The bones are smooth, convex fi'om side 
to side, find slightly mised posteriorly, with a pirtial prolongation 
forward of the median frontal sutunil n’dge. 

The lacliiymal bone is liest exposed on the left side, where I 
have pai’tially removed the matrix from the orbit. It is at the 
front of the orbit between the maxillary lione below and the nu.sal 
and pr<i-frontal bones alxwe. Externally it is of irregular sub- 
qua<lrate foi'in, half aii inch in each measurement. It has a 
considerable extension in the front of the orbit internally, below 
the }>re-frontal bone. On the lower part of the inner front border 
the bone is pierced liy two circular canals placed one below the 
other. 

The maxillary bones form the sides of the face from the hinder 
frfuitm*e at tlie back of the alveolar tnict below the orbit, where 
the bone is inch deep, forward to the anterior frat;ture, where 
the de}>th is 1 inch. The ascending orbital border below the 
orbit is compressed, rounded, and slightly reflecteil outward. 
Below the lachrymal canal the depth to the alveolar border is 

inch. A sliglit wdde shallow concavity extends longitudinally 
forward, from the orbital junction between the lachrymal find 
maxillaiy bones; but on the right side the bone appears to be 
accidentally impressed in this region. The lower part of the 
maxillary bone is moderately concave in length, and moikedly 
convex downward owing to the compression of the bone imme¬ 
diately above the molar teeth. On the convex ridge above are 
two ovate foramina above the teeth, such as occur in many fossil 
reptiles. 

The palate has shared in the side to side compi'ession and 
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distortion of the specimen and is probably narrowed by a tenth 
of an inch. The teeth extend in diverging curves as they range 
backward and outward. The transverse width ovei* the premolars 
in front is ^ inch; over the last molars it is about inches. 
These measurements are less than in Diademodon hrotmii. Ten 
teeth are indicated or preserved, of which the two in f^nt, with 
small circular fractimed bases to the crowns, are classed as pre- 
molars, and the eight succeeding teeth are molars. They have 
the crowns transversely ovate, each with its axis at right angles 
with the concave external alveolar border, except the last tooth, 
which is parallel to the alveolar border. The crowns increase in 
width to the fifth molar and then become smaller, the seventh 
and eighth rapidly nari*owing acquire a triangular or comma 
shape. The length occupied by the eight molars is inch. 

The anterior teeth are separated by the haid palate between 
them. They rise with a vei’tical inner alveolar border corre¬ 
sponding to the compressed external border. As pi‘eseiweil the 
hard palate is inch wide l)etween the last premolar teeth, and 
£ inch wide where it terminates between the fifth pair of molars. 
It is narrower than in i>. hroimn^ in which the foui*th moloi‘ 
appears to be the largest. Tlie hard palate as preserved is made 
by the maxillary bones, which extend behind the second molar 
teeth, and unite by a transverse suture with the palatine bones, 
so that the suture is in about the same position as in Gotnpho- 
gnathus polyphagus (Phil, Trans. 1895, B, p. 16, fig. 7). Its 
distinctive feature is a strong elevated median ridge dividing the 
palate into two concave channels. This ridge is continued back- 
wai*d by what I regard as the vomerine bone, dividing the 
posterior nares, extending upon the median union of the posterior 
palatine bones. This ridge on the hard palate is absent from 
D, hrowni ; its presence makes the tmnsverse hin<ler border of 
each half of the hard palate concave, instead of both lx)nes 
combining to form one concave posterior surface. Tlio back of the 
palate behind the posterioi* nares has a close geneiul resemblance 
to the corresponding region of GornphogiiatJms, There are the 
same pair of convex rounded tumid areas behind the haid palate 
converging bfickward from the hinder cheek-teeth to tei*minate in 
a pair of hemispherical convexities which were just in front of 
the median post-palatal ridge in that genus, flanked externally by 
the broken Iwises of the pair of transverse prcxjesses whi(4i 
descended between the rami of the mandible (compare 1. c» p. 24, 
fig. 11). The transverse width over these processes in this speci¬ 
men is 1^ inch. Those processes are regarded as being made 
chiefly by the transverse Ijones and as defined by sutures which 
converge inward from behind the maxillary l)Ones backward to the 
hemispherical tul>ercles at the posterior fracture. 

The teeth have been more or less broken, possibly by strain or 
compression. Small parts of the enamelled surfaces of the tuber- 
culate crowns remain in the first and second molars of the right 
side. The first shows a marginal external rim behind the crown 
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and laterally, and a small central tubercle in front. The second 
indicates two lateral external tubercles. None of the crowns show 
the slightest trace of wear by the apposition of the mandibular 
teeth, in this respect being in striking contrast to QomphognathuSy 
in which the crowns of all the molar teeth are always worn so that 
nothing remains of tuberculate structure except the external cusp. 
The fifth, sixth, seventh, and eighth crowns are preserved on both 
sides. 

Text-fig. 130. 
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eacteroal crefnukte border and a median ci^nulate tmnaveraoridgei 
dividing tbeconoave posterior Imlf of thecrown^whicb has aorenwte 
external margin, into larger external and smaller internal concave 
spaces (see text-fig. 180). In front there is a sharp or crennlate 
marginal border, with transvei’se crennlations or cusps; on the 
middle of the crown two small anterior cusps and two posteiior 
cusps. ^ These crowns are essentially of the type of the described 
species of IHademodon. The last tooth of I), mcbstobcus shows a ten¬ 
dency to develop a posterior talon {I, c. 1894, B, pi, 89. figs. 11,12). 
The penultimate tooth of this specimen has the posterior talon so 
developed as to make the form of the crown almost triangular. 
The crown is only a quarter of an inch wide, and slightly shorter 
from front to back externally. The strong external anterior cusp 
is broken, but a small external cusp rises from the talon. On the 
inner border of the crown are two or three cusps or crenulations 
like those similarly placed on the fifth and sixth molars. The last 
molar is compressed from side to side, inch long by ^ inch 
wide, broader in front than behind, with small tubercles back and 
front. The small size of these teeth gives the molars the aspect 
of exceptional divergence posteriorly. The transverse internal 
measurement between the last pair of molar teeth is 1 inch ; 
between the fifth pair it is f inch, and between the first pair of 
molars about inch. From front to back the crowns form a 
convex curve. 

The dentition is imperfectly preserved, but not moi*e than two 
or three premolar teeth appear to be lost. From the resemblances 
of the skull to allied types I infer that there wjxs a toothless 
diastema between the first premola-i’ and the canine, where the 
jaw contracted from side to side. I should expect four incisors 
as in Gornphognathns, The missing extremity of the snout would 
be about 1 inch long; the missing hinder part of the iietid was 
about 2^ inches long, giving the complete skull a length of 
6| inches. The skull may be restored on the type of G&nvpKo- 
gnathna (text-fig. 130). 

The most remarkable fea,ture of the dentition is the unworn 
condition of the crowns of the teeth, also seen in other species of 
the same genus. The transversely ovate forms of the molar 
crowns acquire new interest from the teeth of Procolophon 
having this form, witli inner and outer cusps recalling the tooth 
of Diademodon browjii. But while Procolophon is typically 
reptilian in its dental aimature (Proc. Zool. Soc. 1905, vol. i. 
p. 225), in this fossil the teeth suggest mammalia. Tlie trans¬ 
versely ovate fonn of the crown, with the slight cingulum, 
approaches the condition in lemurs, but the molars ai’e more 
numerous and the other dental characters unlike. The diastema 
occurs among mammals as various as marsupials, tapirs, rodents, 
but is never associated with a transversely ovate molar, and full 
series of incisor and strong canine teeth as in these fossil reptilian 
types. Mammals of various groups have the molar teeth 
progressively increasing and afterwards decreasing in size, as 
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among lemurs, insectivora,, caniivoiti. But the feature of this 
reptilian type is its generalised mammalian resemblances in dental 
characteristics, which are highly specialised distinctions among 
mammals, so that the teeth have \mdergone an evolution of 
mammalian type. It is not to be anticipated that a cjomplete 
skeleton of Diademodfm will make a closer approximation to that 
of a mammal than is already evidenced by other Theriodont 
reptiles; but the dental chamcters emphasise the mammalian 
approximations wdiich liave been foinul in the shoulder-girdle, 
j)elvic arch, and limb-hones. 

1 propose to distinguish this species, characterised by the median 
ridge on the palate, the ovate unworn miiltituberculate crowns of 
the middle molars, the mod(*nite intorspa-ce between the orbits, 
and slender snout rounded above, as ]enioiuophonns. 
The ahsen(*e of wear to the crowns is only consistent with a diet 
which did not involve tritmation. It is iii contrast with the coii- 
<lition in J)i(uiemo(lon hrowftt\ which it ap})roximat(*s in general 
characters. 


<1. N(‘\v Sipbonaj>tera. 

By ibo Hon. N. t'liAHLKs Hothschili). M.A., F.Z.S. 

Koceivod Maj’ 1, 1908.] 

(Plates XXVIJl. XXXI. *) 

(lenus Pyoiopsylla. 

Pytjiopfiplla Rothschild, Knt. Mon. Mag. (2) xvii. p. 2*21 (1906) 
{tyj)e: hiJli). 

The species belonging to this genus are easily distinguished 
from Cerutophylhin Curtis (type of name : hirnudinifi) by the 
sensory jdate (so-called pygidium) of the ninth abdominal tergite 
being strongly convex (c/I PI. XXX. fig. 14). All the species 
are very liairy. They are inhabitants of the Old World, being 
known both from the Oriental and ^Ethiopian Regions. Xine 
sjxHUcs are known, namely: hilU Rothschild (1904), 
yuhieoi Rothschild (1904), rohvnmni Rothschild (190.^), colosms 
Rothschild (1906), cc/oV/?/o Denny (1843), ahnhr Rothschild (1904), 
iorvm Rothschild (1908), irooihvardi Rothscdiild (1904), and 
rothschildi Rainh. (1905), the last two app€‘aring to me to be Init 
doubtfully distinct from each other. In the present piper six 
more species are described- namely, two fixim Austialia, two fi*om 
New Guinea, one from Ceylon, and one from W>st Africa 
(Angola),—making in all 15 species of this genus. The wide 
distribution of the genus renders it proliable that these fifteen 
forms are only a small percentage of the actually existing sfiecies 
of Pygio2)syUa, 


* For explanation of the Plates, see p. 629. 
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P. echidnm is a more specialised species than the others. The 
genal edge of the head is produced into a broad tooth-like lobe, 
corresponding to the lobe found in the Sarcopayllidm and in 
Paricdontis Rothschild (1908) and Lycopsylla Rothschild (1904), 
and the comb of the proiiotum is reduced to a few spines (4 to 6), 
which are dorsal. The hefid of P. echidnce^ moreover, is short, 
bearing two regular rows of three biistles each on the frons, there 
being no row of small bristles between the anterior corner of the 
frons and the base of the antennal gi’oove, as is the case in all 
the other species of Pygiopaylla {cf, PI. XXIX. fig. 7). It may 
possibly become necessaiy to move echidnw from Pygiopsylla and 
place it in a new genus. For the present, however, there is no 
necessity for this change. 

1. Pyoiopsylla afer, sp. n. (Plate XXIX. figs. 7, 8.) 

Head. —The head (PI. XXIX. fig. 7) is gradually rounded, 
the lower part of the frons not being (‘urved Ixickwards (/.<?, 
towards the fore coxa*). The rostrum does not quite reach the 
apex of the fore coxa. 

Thorax. —The pronotum bears a comb of 21^ spines and two 
lows of bristles. On the mesonotum thei e are 4 rows of bristles, 
the anterior row being abbreviated and thei*e being also some 
doiml bristles in front of this row. The inesopleuni have 8 long 
bristles and a few shoit ones. The metanotum bears 4 rows of 
bristles, the first row consisting of but a few bi istles situated on 
the back. Ilie epimerum of the mesothorax beiirs an irregular 
anterior row of 7 or 8 bristles, a centml low of 3, and a posterior 
row of 3 or 4 long and some short bristles. 

Abdomen. —The first tergite is practically hairy all over. The 
other tergites bear 4 rows of bristles, the first row being repre¬ 
sented only by a few bristles on the fifth to seventh segments. 
There is a stout apical spine on each side of tergites 2 to 5. Tlie 
basal sternite bears an oblique patch of short bristles on the side, 
consisting of 3 irregular rows. On the sternites of the third to 
seventh segments there is a subapical row of 4 or 5 long bristles, 
pi'oximally to which are numerous small bristles. 

Legs. —The mid and hind femora bear on the outer side three 
subapiwil ventral hairs, which are of nearly equal size, there being 
no other ventral hairs between these thr ee and the widest })oint 
of the femora. The hind tibia bears about 20 bristles on the 
outside, arranged in three irregular rows, besides a nunibei- of 
smaller bristles situated at and near the anterior edge of the tibia. 
The fii*st fore-tarsal segment is longer than the second and has 
four thin and long bristles on the hinder side. The first 
mid-tarsal segment is much longer than the second. The hind 
tarsus is long, especially the first and second segments, the third 
segment being longer than the fifth. The first and third pairs of 
lateral bristles of the fifth segment are moved towards the mesial 
line, especially in the fore and mid tarsi. 
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Modified segments. —The seventh abdominal sternite has a deep 
triangular sinus (PI. XXIX. fig. 8), the upper lobe being broad, but 
tapering to a point. The bristles on the tdghth tergite are more 
numerous than in P, robinsoni, to which the present species is 
allied. At tlie apical liiargin of this segment, there is one long 
bristle, and above it are situated two short ones and beneath it one 
moderately long one. Thei'e is a row of 5 or 6 long bristles 
along the ventral edge, the most distal bristle being the longest 
of all. Above this bristle there aie two more long ones, and 
further j)roxima<l about 16 short ones. I'he anal sternite is 
I'oiinded })eneHth near tlie base, bearing on this rounded portion a 
i‘ow of 4 bristles on each side, there beingafurther pair of bristles 
on each side close to the apex. 

Length : .*1*6 mm. 

One ? from Henguella, Angola, 200 miles from the coast, 
found at an altitude of 4780 ft. by Dr. F. Creighton Wellman 
the host not being stated ; received from Mr. Oldfield 
Thomas, F.R.S. 

2. Pyoiopsylla nAi.NHOwi, sp. n. (Plate XXYllJ. fig. 5; 
Pkte XXX. fig. i;j.) 

The jiresent species ap]>ar(Uitly agrees in all details, except the 
modified abdominal segmeids, with P. colossii.^ llothschild 1906, 
<d* which only one V known. 

c? . The small eighth tergite betirs about 8 short biistles al)Ove 
the stigma. The eighth sternite (PI. XXX. fig. l.’l), on the other 
hand, is very large, being (‘overe<l with numerous bristles, of which 
those placed nearthedoivd and apical edges arelongest and thi(*kest. 
1'he ventml margin of tliis segment (in lateiul view) is ineurved 
twice, the segment being incised in the inesinl line tVom the apex 
to the point where the ventx-al margin bulges out. The clasper (Cl.) 
is distaily pi’oduced into a thuiiih-like protress, which is shorter 
than the pointed and slightly curved movable process (F). The 
manuhriuiii (M) is triangular, ending in a short proces,s. The 
vertical arm of tlu3 ninth sternite (IX. st.) is club-shaped, and at 
the a{)ex trmuriite, with the tlistal margin of the widened portion 
rounded. The horizontal arm is of nearly even width, its upper 
margin being twice incurved. This arm bears numerous small 
hail's on the apical as well as proximal portions, there being in 
addition on eacli side a row of five ventral bristles, of which the 
most proximal one is the longest and thickest. The penis ends 
in a short and sharp hook, which ]K)ints downwards. The anal 
tergite (X. t.) is trianguhu- in side-view, being al)out twice as long 
as it is broad at the l)ase. The tenth sternite is much slenderer 
than the tergite, bearing two long apical bristles on each side.— 
2 . The apical miu gin of the seventh abdominal sternite is 
rounded, lieing ventrally obliquely truncate and bearing a small 
sinus in the centre (PI. XXVllI. fig. 5), The eighth sternite bis 
fewer bristles than in P, colossus at and near the apical and 
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ventml margins. The ninth and tenth segments resemble those 
of F, colossus. 

Length : cf 3*3 mm., $ 5 mm. 

We have a long series Mm assiniilisivovci Emerald, Victoria, 
Australia, collected by Mr. Edw. Jarvis during 1907. 

3. PvGioPSYLLA GRAVIS, sp. 11 . (Plate XXX. tig, 14.) 

This species closely i-esemldes F. minboivi^ except in the 
genitalia. We have only one d*. 

(S, The eighth abdominal sternite (PL XXX. fig. 14) is very 
large, as it is in rainhowi^ and is densely covered with bristles a.> 
in that species. But the long bristles which are placed along the 
apical and doivsal edges of the segment are more numerous and 
more slender than in rainhoivl. The upper margin of the eighth 
sternite is gradually rounded, the venti*al mai'gin being straight. 
The clasj>er (PI. XXX. fig. 14, Cl.) is distally ])roduced into a 
tingei’dike })rocess (P), which bears a row of thin hairs at the 
dorsiil margin. Th(^ movable fl.ap (F) is very large, being leaf¬ 
shaped, with the pointed tip curvetl upwards. The manubrium 
(M) IS curved dorsad, the apical portion being somewhat twistnl. 
The ninth sternite (PL XXX. fig. 14, IX. st.) is very broad. The 
horizontal arm bears ventrally at the apex on each side five long 
stout spines, of which the most distal one is tlie longest. The 
anal segment (= tenth) is long and slender, the anal sternite 
bearing a ])air of very long bristles at the apex. 

Length : S 4 mm. 

We have one S from Emerald, Victoria, off Mits assimillsy 
collected on 18th Heptember, 1906, by Mr. Eilw. Jarvis. 

4. PVGlorSYLLA LAGJXIOSUH, Sp. 11 . (Plate XXIX. fig. 10.) 

2 . As large as F. raiahowi. 

Thorax. —The, pronotum bears two rows of bristles and a, com)» 
of 19 spines. The pleura of the masothorax have 7 or 8 bristles, 
while the mesonotum bears four row^s of bristles and some 
additional ones in front of these row\s on the back. The 
metanotum has likewise foui* rows of bristles, Init the first row 
contains on efmh side only about 5 bristles, and there are dorsally 
fewer hairs in front of this row" than on the mesonotum. Tlu* 
e[)imerum of the m(»tathorax lui.s four irregular i*ows of bristles 
(0, f), 2 or 3, 3), the bristles of the posteiior row" being the longest. 
There are also one or two additional short bristles in front of the 
posteiior row’. 

Abdomen.— The first tergite Ls hairy all over. The other 
tergites bear fewer bristles than in F, rainbowi and colossus, the 
second and thmi having four rows and some additional doi*sal 
bristles, while the sixth and seventh tergites bear three row-s and 
a few bristles i*epres(»ntiiig a foui'th row; the basal sternite has 
no bristles on the sides, apart from a few extremely small haii*s. 
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The short bristles on the sternites of the third to sixth segments 
live less numerous than in the allied species just mentioned. 

Legs. —As in colossuft. 

Kodifledsegments. — $ . Theseventhsteriiite(Pl.XXTX.fig. 10) 
is hisinuate, closely resembling that segment of P. colossus^ but 
<littering in the lower lobe and the lower .sinus being much wider, 
in the upper sinus beiitg smaller, and in the bristles being 
differently an*anged. 

Length : 5 mm. 

We have 3 2 ^^t. AlbeH Edward, Jhitish New (luinea, 

offJ/us mordm* \ received from Mr. E. C. Lhiibb. 

f). Pyoiopsylla mordax, sp. n. (Plate XXYIII. fig. 6; Plate 
XXJX. fig. 9.) 

Head. Thv frons is strongly ciii-ved, as is the case in J\ ahahr 
Rothsch. (19(14), the bristles ladiig thick. The rosti um is short(u* 
than in all the other species, reaching only a little beyond the 
middle of the fore CH)xa. 

Thorax. The pronotum is sliort. It be'ars two rows of bri.stles, 
the anterior row being irregular ami iepr€\sented by but a few' 
donsfd hairs. The comb consists of 1(3 to 18 .spines, wdiicli are 
longer than the pronotum. The me.so- and metanotum eacib 
Ixnirs four rows of bri.stles, the tir.st row not r(»aching so far 
downwHr<l as the otluTs. The me.sotboraci(‘ }>leura have about 
twelv(‘ bristle.s, of w'hich four or five anterior ones are short. 

Abdomen. -The first tergite has four rows of bristles, the 
second to se\(*nth tei’gites thrtH* row\s. ^J'he basal sternite bears 
in the <$ about G minute hairs on the side arranged in tw o oblijue 
I'ows. Tlio st<*rnites of the tbinl to .sixth s(*gments of the ^ 
have on each side a curv ed row of foui- subapical bi-i.stles and 
proximately to this vow six or eight .smaller bri.stles. In the $ 
tlu‘ ba.siil sternite has two irregular obli(|ue row’s of bri.stles on th(‘ 
side, each row' containing about fen bristles, the bristles being 
more mumaous also on the ofber sternites than in llie d', 

Legs. The mid and himl femora hear three ventral subapical 
biistles, the fir.<t being smalha* than the others. llie mid and 
liind tibia* have numerous bri.stl<*.s pnictically all cjver tlie outer 
surface, the bristles being more numerous in tlie tbaii in tin* 
cf. Tlu* lir.st niid~tar.s}il .segment is much longer than the second, 
but is .shorter than in ahahv. The fifth hind-tarsiil segment 
is as long as the third. 

Modified segments. <$ • Tlie apex of the large eighth 
abdominal stiu’nite is irregularly roumled. Tliert* are four pairs 
of long bihstles below the upper edge of this sclerite, a single long 
bristle below the most distal pair, ami further dow n at tlie ventral 
margin two or three more long bristles. Between tluvse long 
ventral bristles and the base of the segment there are aliout 12 
shorter bristles, there being id.so three or four a<lditional bristles on 
the lateral surface. The elasper (PI. XXVIII. fig. G, Cl.) is distally 
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truncjite-enmi’ginate, the lower corner being somewhat produced 
and bearing a long thin bristle accompanied by a small one. The 
manubrium (M) is very broad, the apex being pointed and 
curved dorsad. The movable process (F) is very long. It is 
pointed and curved, its upper edge being twice incurved. There 
is a large number of bristles at the ventral margin of this 
process, the distal ones being long. The vertical arm of the ninth 
tergite (PI. XXVITI. fig. 6, IX. st.) is almost evenly curved. The 
horizontal arm is shorter than the vertical one and bears two 
strong spines ventially at the apex, there being also a num ber of 
tliin bristles along the ventral margin and at the apex, as shown in 
the figure,— $ , The seventh sternite is deeply sinuate, tlie upper 
lobe being broful and tlie lower one narrow (PI. XXIX, fig. 9). 
The eightli tergite beai's on each side tliree or four small bristles 
above the stigma. On the ventral portion of this scleiite there 
are about twenty bristles, three or four placed at the apical margin 
and five along the ventral edge. The lower apical angle of the 
eighth tergite is produced. The anal sternite has on ea(*h side 
two long bristles near tlie base, one in tlie centre and one near 
the apex, besides two smallej* apical ones. 

Length : $ 2*1 mm. 

We have one cS and two J from Mt. Albert Eduard, British 
New Guinea, off Mus mordax ; received from Mr. E. G Chubl), 


6. Pyciiopsylla ferinus, sp. n. (Plate XXJX. fig, 11.) 

Nearest to mordax. 

Head. --The rostrum reaches nearly to the apex of the fore coxa. 
The bristles of the anterior row of the frons are a, little thicker 
than in P. mordax. 

Thorax. —The pronotum has one row of bristles and a, comb of 
17 spines. The meso- and metanotii have three rows of liristles, a 
fourth (anterior) row being represented by a few short dorsal 
bristles only. The epimerum of the metathoiux lias ten bristles 
(4, 3, 3), with some small hairs in between the fiosterior bristles. 

Abdomea. "The tergites have three rows of bristles, the 
anterior row being represented by but few bristles, except in the 
case of the first si‘gment, which bears akmt four additional 
bristles on the two sides together, representing a more complete 
fourth row. The biistles on the sternite.s are less numerous 
than in P. mordax. 

Modified segments. - $. The seventli sternite (PI. XXIX. 
fig. 11) is bisinuate, the upper sinus being smaller than the 
lower. The eighth segment is similar to that of P, mordax. 
The anal sternite, however, is quite different. This sclerite has 
beneath a prominent tubercle bearing a brush of long bristles. 

Ijength : J ^ 

We have one J from Pundaloya, Ceylon, taken off Sorex sp 
by Mr. E. E. Green. 
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7. STEPnANOCiRCUS JARVISI, sp. 11 . (Plate XXIX. fig. 12; Plate 
XXXI. fig. 16.) 

Head. —The helmet is rounded, resembling that of S, dmami 
Roths. (1905), but being broader and bearing on each side 17 or 
18 spines. The genal comb consists of 11 or 12 sjanes, which are 
obtuse, like those of the helmet, not being j)ointedas in doHyuri 
Hkuse (1890). The occiput is shorter than in all the other species, 
its bristles being thick. The mouth-parts are shoi*t, the maxillary 
piilpus as well as the rostrum laung only twice the length of the 
spines of the genal comb. Th(^ last segment of the rostrum is 
broader than it is long. Ilm maxilla is pointed. 

Thorax. —The pi’onotum beai's a comb of 30 to 40 spines and 
two regular row's of thick bristles. The mesonotum has about 
7 rows of bristles, the anterior bristles being small. On the pleura 
of the mesothorax th(‘re are alsmt 24 bristles, some being short. 
The metanotum has three i-ovvs of bristles ami in front of them a 
few additi(»nal short(*r* hairs. The episternum of the motathomx 
hears al)out 6 bristles, while the (‘pimerum has two row's, the first 
being irregular and conbiining 6 oi* 7 bristles and the second 
continuing 5. 

Abdomen.— The abdominal tergites 1 to 7 bear each two rows 
of bristles, the seventh tergite having 2 apical bristles in tin* 
male, and 4 of nearly e<[ual size in the female. On the fii’st 
tergit(* there is a comb of 27 spines in the S ^ w hich are only a 
little shoi*ter than those of the j)ronotal comb, the comb of the $ 
containing .34 spines ; the second tergite has a comb of 17 shoHer 
Spines in the and of 22 in the y. the comb of the third tergite 
consisting of 15 spines in tH»th st'xes. The fouith tergite bears 
on each side 2 or 3 shoi'ter and })aler apical sjunes and the fifth 
and sixth tcTgite one sjane. 

Legs. Resembling most thos(» of S. 7?/rfrs. The hind (X)xa is 
longer than in that species. The hind femur bears posteriorly 3 
sub\entral bi‘istk\s a,ml between these and the dorsal e<lge several 
more bristles, there being also one or two bristles near the base 
on tlie outer surface. Tim tibia) are very chai-acteristic. In the 
fore an<l mid tibia* tlie outer bristles of the dorsal pairs are shifted 
towards the lateral surface, forming a close-set row' of thick and 
e(pial-sized bristles. In the himl tibia these bristles ai*e in their 
normal position close to the long dorsjil Indstles. The dors^il 
bristles jire very long, the fifth being of tlie length of the tibia. 
The hind tibia lx*ars numerous bristles scatterecl over the outer 
surface. The fii'st mid-tai’sal segment is twice the length of the 
second. The first hin<l-tarsjil segment is only one-sixth shorter 
tlian the hind tibia, its longest apical bristle nearly reaching to 
the tip of the second segment, whicli latter is twnce the length of 
the fifth segment (claw s excludexl). 

Modified segments.— d • The eksper (PI. XXIX. fig. 12, Cl.) is 
produced into a broad, leaf-shaped apical lobe, which beai*s three 
large bristles placed on the lateral surface. A number of small 
Proc. Zool. Soc. —1908, No. XL. 40 
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bristles are situated along the dorsal edge of this lobe, while 
two fairly long ones are placed just beneath the pointed apex of 
the lobe. The clasper, moreover, is venti’ally widened into an 
obtuse triangular lobe, which l)ears one slender bristle. The 
finger (F) is asymmetrical, being leaf-shaped with the apex 
curving upw^aixls, bearing two modei-Jitely long biistles below the 
apex and a few still shorter ones further pimimad. Tlie manu¬ 
brium (M) curves upw’ards, the ventml margin bulging out in the 
centre. The ninth sternite (PL XXIX. fig. 12, IX. st.) resembles 
that of aS^. shmoni in general structure, but the inner arm is 
different in outline, the horizontal arm is longer, and the number, 
size, and position of the bristles are different. There are, as in 
S. simsoni and dasi/uri, two apical spines on each side of the 
horizontal arm of the ninth sternite, as shown in the figure. 
The anal tergite is very different from that of shmoni, bearing 
a few thin bristles and on each side a pair of long apical ones. 
The anal sternite is divided at the apex, each lobe bearing three 
long bristles.— $ . The eighth tergite, Avhich resembles in outline 
that sclerite of S, shmmii, bears about 9 short but sti'ong biistles 
above the stigma, and from 29 to 84 bristles on the sides and at 
the apex, as shown in the figure (PI. XXXI. fig. Ifi), The eiglith 
sternite is elongate-triangular, ending in a long shaip point as 
in /S'. shnsonL The tenth tergite is distinctly separated from the 
ninth tergite, as is also the case in S, shnsoni. Proximally to 
this suture there is a transverse row of bristles on the ninth 
tergite. The stylet is very long. 

Length : cf 2*7 mm., $ 3’8 mm. 

We have examined a pair of this species, the (the type) 
from Emerald, Victoria, found under a rotteti tree-trunk in the 
virgin forest by Mr. Edw. Jarvis; the J, from "Mctoria, off 
Phascologale siraimoni, w’as forwarded to us by Mr. 1). 
McAlpine. 

8. Ctenoputhalmus rettigi, sp. n. (Plate XXYIIl. figs. 3, 4.) 

Similar to C. agyrtes, but differing especially in the bristles of 
the abdomen and in the modified abdominal segments. 

Thorax. —The comb of tiie pronotum consists of 18 s])ines. 

Abdomen. —The bristles are longer than in 6'. ayyrles, especially 
the three apical ones of the seventh tergite. The sternites of 
segments three to seven in the (S have a transvei’se row of 4 oi* b 
bristles and generally some small bristles in front of this row . 
The basal sternite in the 5 has two or more bristles on the side ; 
the following four sternites have a row of 6 or 7 bristles and 
from 6 to 10 smaller ones in front of the row; on the seventli 
sternite the row contains about 10 long bristles. 

Modified segments. — S . 1'ho eighth tergite (PI. XXVIII. fig. 3) 
has about 6 small bristles above the stigma . The sternite becomes 
gradually narrower towards the apex, which is truncate; it bears 
on its low'er portion 14 or 16 bristles (PL XXVIII, fig. 3). Tlie 
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clasper (PI. XXVIII. fig. 3, 01.) is produced into a short square 
process (P), of which the apical margin is feebly incurved. At the 
upper corner of this process there are about half-a-dozen slender 
bristles and one which is very stout and long, whereas at the 
oblique ventral margin of the process there are two such long 
bristles. The manubrium (M) gradually tapers to a point, being 
somewhat curved upwards. The movable process (F) is widest 
near the base. It is irregularly conical, the ventral margin being 
somewhat incurved and proximally strongly rounded. There are 
four short broad bristles near its apex at the dorsal edge and 
three thin ones ne>ir the apex at the ventral margin, there being, 
moreover, four thin bristles at this margin on the widest part 
towards the luise. The horizontal arm of the ninth sternite 
(IX. st.) is much short»er than the vertical arm. There are about 
17 bristles at and near the ventral margin of this sternite from 
before the middle t(j the apex, the four or five proximal bristles 
being close together and longer than the sternite is broad.— 
$ . The apical margin of the seventh sternite is sinuate below the 
centre, the upper lol)e being very broad and nearly square 
(PI. XXVIll. fig. 4), while the lower lobe is small and obliquely 
rounded. The eighth tergite l>eai*8 several small bristles above 
the stigma and about 10 bristles on the lower portion, there 
being also ten or moi'e small bristles near the apex on the inner 
surface. The stylet is ne4irly three times as long as it is broad at 
the base. 

Length: S 2*1 mm., 2 3*2 mm. 

We have a large series collected by Mr. A. llettig at Malcoci, 
Roumania, oil Mesoa'lcetns newtonij Futorius desertorum, and 
Spala r tpph I tis, 

9. CrENorsvLLUs allopiiylus, sp. n. (Plate XXVIIT. figs. 1,2.) 

Head. - The frons (PI. XX VIII, fig. 2) is strongly and cwenly 
rounded and bears a vertical comb of 0 spines. The first spine 
is short and very broad, while the third is placed beneath the 
second and fourth. There is anteriorly a row of 8 bristles, 
followed by a second row of 3 longer ones; 2 more bristles are 
situated in front of the comb, whilst a very long one is placed 
about halfway between the insertion of the maxillary palpus and 
the anterior row of bristles. The occiput bears 3 rows of bristles. 
The rostrum is about one-third shorter than the fore coxa. 

Thorax. —The pronotum beai*s one row of bristles and a comb 
of 21 spines. The moso- and motanotum have each 3 rows of 
bristles, the anterior row being incomplete. The episternum of 
the metathorax has no bristles, while the epimerum bears 6 long 
ones (3, 3) and 1 or 2 short ones. 

Abdomen. —The tergites l)ea.r 2 rows of bristles, there being 
one or more additional bristles in front representing a third row. 
The second tergite has one or two slender, bristle-like spines on 
each side at the apical edge. The seventh tergite bears 1 apical 

40 ^ 
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bristle, which is short, being about as long as the third post¬ 
median bristle of this segment. The sternites of segments 3 to 7 
liave a row of 4 long bristles on each side, the basal stemite, 
however, beai’ing but 1 bristle. 

Legs. —The mid and hind coxae are rather narrow and long, 
both having a single bristle posterioi’ly at the apex. There are 
no short spines on the inside of the hind coxa. The fore-femur 
has on the outside 1 subapical bristle and 4 or 5 lateiul ones. 
The mid and hind femora bear 2 subapical bristles on the outside 
and 1 on the inside. There are about 18 bristles on the outer* 
surface of the hind tiV>ia. The hind tibia has 7 dorsal notches. 
The longest dorsjil bristle of this tibia is hardly twice long iis 
the tibia is broad, the longest apical bristle being only about one- 
third the length of the first hind tarsid-segment. The tibiae have 
a long and a short bristle in most of the notches. The first 
hind-tarsal segment is nearly as long as the hind tibia, the brLstles 
situated at its posterior* sitle being rjither long and very thin. Tlie 
thick apical bristles of this segment are short, the posterior* one 
being only one-third the length of the second segment and the 
anterior one being about as long as the first s(*gment is broad. 
The fifth segment bears in all the tar si 4 strong lateiul bristles 
and a subbasal pair wdiich ai*e placed on the ventral surface in 
between the first lateral pair. 

Modified segments. — ^. The large eighth stei’nite hem’s a row 
of 5 long bristles on the side. The clasper (PI. XXV111. fig, 1, Cl.) 
has a short rounded proves.; (P) Irearing two long bristles. Tlien* 
is 1 long bristle at the insertion of the movable process (F). Tliis 
process is very large, being first narrow aird curv ed ii];)v\'ai*ds and 
then much widened and curved downwards. It bears a row of 
long bristles at the ventral edge, a short, broiol, and somewhat 
twisted spine at the tip, an irregular ilonble row of bristles on 
the side and another row at the dorsal (Mlge, the central bristles 
of this dorsal row being fiattened ami lanceolate. The manu¬ 
brium (M) is widest at the af»ex. The ninth sternite (IX. st.) 
is likewise very peculiar. The internal (==vei*ti(Md) arm is 
broadened at the apex, this widened portion being excised in tlie 
usual way, as shown in the figure. The horizontal arm ha>5 nn 
almost straight dorsal margin, wdiile the ventral margin is curved, 
being evenly rounded ui the distal thinl and bearing here a. 
number of bristles. Tliis sternite has basally a lateitil horizontal 
projection crowned with a very dense brush of long thin 
bristles, which are curly at the end, and among which is one long 
thick bristle. Beyond the middle of the ventral margin there 
are 3 short, hook-like spines, and before the apex a large anrl a 
small hooked spine, the large one apparently bifurcating at the 
apex. The tenth segment is long, the sternite bearing two long 
apical bristles on each side. 

Length: cf ^ mm. 

We have one cf fi'om Temuco, Chile, off Dromidopa auatralia^ 
collected by Mr. D. 8. Bullock in November 1906. 
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Siphonaptera collected hy Mr. M. P. A irderBon in Japan in 1904. 

By the Hon. N. Charles Rothschild, M.A. 

(Plates XXX. & XXXI.) 

The collection contains five species, of which three ai*e new. 

1. CERATOIHIYLLrS MELIS Walk. (1856). 

Pidex melis Walker, Dipt. Brit. p. 5. n. 14 (1856) (off Badger); 
Tasch. Die Flcihe, p. 73. n. 10, t. 2. tigs. 15, 15 a, t. 3. fig. 16 (1880) 
(off Badger and Fox). 

Five females taken off Meles anaJcmna at Jinrio, Tokushima 
Ken, Slnkoku, Japan, on February 17th. 

2. Ceratophvllus ARGUS, sp. n. (Plate XXX. fig. 15; Plate 
XXXL fig. 18.) 

This species is closely allied to (\ eclarortnn .Schrank (1804) 
and C. anims Rothsch. (1907). These insects agree with one 
another in almost every detail of the exo-skeleton exc(*pt in the 
modified posterior segments (»f the abdomen. 

The ro.strum is somewhat longei* in the new species than in the 
others mentioned alnwe, reaching to the a|)ex of the trochanter or 
a little l)eyond. 

Modified segments. — d*. The eighth tergite bears 4 (some¬ 
times 5) l)ristles al(»ng the upper edge from the stigma anad, 
there l)eing 3 to 5 a^hlitional bristles on th(‘ lateral surface, 
besides 1 or 2 which are ])laced near the ventral margin. The 
eighth stiumite (PI. XXX. fig. 15) resembles that of C. anism, 
being iniudi longer than in C. schirornm. The clasper is pro¬ 
duced into a short obtuse process (PI. XXX. fig. 15, P), which is 
much broad(»r an<l more rounde<l than in the allied foi'ms. The 
fingei* (F) of the clasjHU’ is very slender. The vertical arm of the 
ninth sternite (fX. st.) is curved as in C. aniens. The proximal 
portion of the horizontal arm is only slightly dilated, and there 
are lass haira on this dilak«l part than in C. anisns .— 2 • The 
seventli sternite of the abdomen (PI. XXXI. fig. 18) becomes 
narrower <listfdly, the upper edge being incurved before the apex, 
while the apical margin is slightly emarginate. This sclerite is 
as long as it is broad. The eighth tergite resembles that of 
0. sciuroram. It bears about 7 small bristles above the stigma 
and I long an<l 2 short ones near the margin below the stigma. 
The apex of this segment is slightly emarginate, there being 
3 bristles at the lower angle of the apex, 3 short but leather stout 
ones proximally to them, 4 along the ventral margin and 4 to 6 
dorsally to these. The stylet is moi*e than three times as long as 
it is broad at the base. 

Length: d 2*4 mm., 2 ^ Him. 

Wc have four d 2»taken off Petaarista hncogenySj 

at Mittii, Miyasaki Kiushiu, Japan. 
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3. Ceratophyllus indages, sp. n. (PI. XXXI. fig. 17.) 

We know only the $. The differences from the J of the 
preceding species are apparently constant, though slight. This 
flea is deeper brown than the preceding one. The seventh aMo- 
minal sternite is longer, its upper margin being even more 
emai'ginate distally, while the apical margin is not sinuate at all 
(PI. XXXI. fig. 17). 

Length; 5 3*1 mm. 

We have six J , taken off Sciu?*u8 vulgaris orientis^ at Nobori- 
betsu, near Moruran, Hokkaido, Japan. 

As the differences between the females of closely allied species 
in this group of Ceratophyllus are generally slight (quantitatively), 
we consider that the above-mentioned ohai*acters indicate that 
this insect is distinct from C, argns. The discovery of the cf 
will doubtless settle the point. 

4. Ceratophyllus andersoni, sp. n. (Plate XXXI. fig. 19.) 

Thorax. —The meso- and metanotum and the abdominal ter- 
gites 1-7 bear each 2 rows of bristles, the niesonotum having 
some additional hairs on the back besides the small hail’s situated 
at the anterior edge. The metathoracdc epimerum has 5 bristles 
(1, 3, 1). The long apical bristle of the seventh tergite is as long 
as the first hind-tarsal segment. 

Legs. —The hind femur beai’s 2 bristles on tlie inner surface, 
one being subbasal, the other placed subventrally near the aj)ex. 
The first mid-tjirsal segment is about one-fourth longer than the 
second (20:16). The bristles situated at the dorsal edge of the 
hind tibia and at the anterior and posterior e<lges of the hind 
tarsus are very deep brown. Tlie first hin<l-tars«il segment, like 
the second to fourth segments, bears 2 rows of bristles on the 
outer surface. 

Modified segments. — 5. The seventh abdominal steniite is 
<iuite unlike that sclerite of the allie<l s}>ecies, being less brotid 
vertically and much more rounded (PI. XXXI. fig. 19). The eighth 
tergite bears a few more bristles tlian in the preceding species. 
The bristles of the tenth sternite are very stout. The stylet is 
four times as long as it is bimd at its base. 

Length : $ 3*1 mm. 

We have one 2, taken off Putorius itatsi, at Takamori, 
Kumamoto Ken, Kiushiu, Japan, on April 6th. 

5. ChuETopsylla globiceps Tasch. (1880). 

Pulex glohiceps Taschenberg, Die Flohe, p. 66. n. 6, t. 2. figs. 10 
10 a, 11 (1880) (off Fox and Badger). 

There are five 2 in the collection, which are apparently identical 
with European specimens. Taken from Meles auakmuay at Jinrio, 
Tokushima Ken, Shikoku, Japan, on February 17th. 
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EXPLANATION OP THE PLATES. 

PLiTB xxvm. 

Fig, 1, Genitalia of the $ of Ctenomyllm allophylus. Cl = clasper; V — 
process of clasper; F movable process of clasper; M = manubrium; 
VIII. Ht. ~ eighth abdominal sternite; IX. st. = ninth abdominal 
fitemite. 

2. Head of Ctenopaj/llus allophylus . 

3. (tenitalia of the of CteiwphthalmuH rettigL 

4. Seventh and eighth alKloininal segments of Vtemphthalmus rettigi ? . 

5. Sixth and seventh abdominal steniites of Pt/giopaj/IIa rainlowi y • 
(lonitalia of the ^ of Pi/ffiopsylla mordax. 

Plate XXIX. 

Fig. 7. Head of Pugiopaglia nfer $. 

8. Seventh abdominal sternite of Ft/giopsglla afer ?. 

9. The same of PggiopHglfa mordax $ . 

10. The same of Pi/gutpsglla lacimoavs 9- 

11. The same of PggiopagUa ferinua . 

12. Genitalia of the ^ oi Stephanocircusjarvisi, 

Plate XXX. 

Fig 13. (renitalia of the ^ o{ Pyt/wpat/lfa minhoivi, 

11. The Hame of the ^ of PggwpatfUa gmvta. 
lo. The same of the J of Ceraiophgllm argua, 

Plate XXXI. 

Fig. 10. Posterior abdominal segments of Hlephanocimia JariHsi ?. 

17. Se\enth abdominal sternite of Ceratophgllm indagea . 

18. The same of CeralophgUus argua . 

19. The same of CvratophgUua nnderaoni V. 


JiiiK? 1(5, 15)08. 

Dr. Henry Woodward, F. 11.8., Vice-Presitlent, 
in the C'lmir. 

The Secretiiry read the following report on the additions made 
to the 8ociety^s Menagerie during the month of May 1908:— 

The number of registered additions to the Society's Menagerie 
during the month of May was 189. Of these 116 were 
acxiuired hy presentetion and 46 hj' purchase, 15 were received on 
deposit, 4 by exchange, and 8 were born in the Gardens. 

The number of departures during the .same period, by death 
and removals, was 175. 

Among the additions special attention may be direc?te<l to:— 

One Black-faced Chimpanzee {AnthropopHheem troglodytes^ 
var. 2 > Sien-a Leone, deposited on May 30th. 

One Agile Gibbon (Jlyhhates ay ilia) S , from Sarawak, presen te<l 
by the Earl of Ciuwford, K.T., F.Z.8., on May 8th. 

Three Gr^vy Zebras {Egaua grei^yi) cf, $ $, from Abyssinia, 
purchased on May 9th. 

Twenty-one Indian domestic Cattle {Boa iiidioiis\ representing 
five different breeds, and 5 Fat-rumped Diimba Sheep (Ovisaries)^ 
fi*om India, presented by H.Q. the Duke of Bedford, K.G., 
President of the Society, on May 13th. 



630 DB. FORSYTH MAJOR ON FOBEST-BED MAMMALS. [June 16^ 

Dr. A. Smith Woodward, F.E.S,, F.Z.S., exhibited photographs 
and fragments of skin and bone of a Mammoth and a Rhinoceros 
discovered in an ozokerite mine at Starunia, Galicia. The 
carcases of these animals appeared to have found their way into 
an old iiiansh satumted with petroleum, which had completely 
preserved theju. The photoglyphs and specimens had been 
received from Dr. George von Kaufma-nn, who intended to present 
them to the British Museum. 

Jaw of Caiiadian Beaver^ with five lower cheek-teeth. 

Dr. 0. 1. Forsyth Major, F.R.S., F.Z.S., exhibited, and made 
the following remarks upon, the lower jaw of a j'oung Canadian 
Beaver (B.M. No. 55.3.11.4), in whicli there was present on each 
side a small (jonical tooth anteiior to tlie deiiduous premolar 
(text-fig. 131). 

Text-fig. 131. 



Molar teeth ot rij?lit lower jaw of Castoir canadensis, 

A. Side view; B. Upper \icw of di and ps. i) 2 ==sui)eriiumerary preruolar, 

‘‘ No Simplicidentata are known with normally more than four 
lower cheek-teeth; this holds good also with respect to the oldest- 
known fossil Simplicidentata. We must, how'ever, postulate still 
older fossil predecessors with five lower cheek-teeth. As a transi¬ 
tional stage between the latter condition and that exhibiting four 
cheek-teeth. Rodents must have existed, probably in the Lower 
Eocene, which had noTinally exactly such a diminutive anterior 
tooth as is abnormally shown in the present specimen. I therefore 
consider this supernumerary premolnr to be a case of atavism.” 


On species of Castor, fossil and recent. 

Drawings of some remains of two species of Castor from the 
East Runton Forest-hed were also exhibited by Dr. Forsyth 
Major. 

(1) Text-fig. 132 represents the four cheek-teeth from a right 
mandibular ramus in the British Museum (M 7024), from 
Mr. Savings collection. I'hey are 1 ‘emarkable for the complex 
and elegant plication of their enamel, whereby they agree with 
the Beaver from the Upper Pliocene of the Valdarno, Castor plid- 
dens Maj., this specific name implying the principal and almost 
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the only character by which the fossil remains can be distin¬ 
guished from recent Beavers. Ih*. Bosco some years ago * fully 
described and figured the Valdarno remains; he points out 
another characteristic feature of this species, viz. the considerable 
breadth of the incisors. Herein the fossil from East Kuntoii 
ecjually agrees with the Valdarno specimens. 


Text-fig. 132. 



Castor plicAdens Maj. East Kuiiton Forest-hod. 
rpiKT \iew of rijflit lower molar series. 

(2) A second species of a dasUtr from tlie Forest-l)ed (B.M. 
M 7025), likewise from the East Runton upper freshwater bed, 
is represented by a. left mamlibular ramus, vei’tically split from 
l>efore Iwickwards, only its outer half, and of the teeth m^ alone 
(te.xt-fig.8133) being preserved. It doubtless }>elong^ to the same 

Text-fig. 13.3. 


m. 



Castor Hp. East Kunton Forest -ImkI. 

Upper view ot left m> 

si>ecdes as the specdmtuis described from West Runton by Mr. E. T. 
Newton ; as in the latter, the molar is slightly smallei’ than the 
corresponding one of C. pUcklens ; the incisor, as apjiarent from 
its alveolus, is narrower. The enamel of the molar is consider¬ 
ably less plicated tlian in the latter spt»cies, although slightly 
more so than is the rule in recent Befivers ; a modei’ate plication 
of the enamel occurs, however, in old specdmens of the recent 
form (text-figs. 134, 135 B, 136 A). 

Text-fig. 134. 



Castor fiber L. Peat dciioait, England. 

Upper view of right lower true inolarn. 

Mr. Newton has identified the West Runton Beaver with the 
* Palroontographia Italica, vol. v. (1899). 
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recent European animal; and, in fact, his specimens, as well as 
the sj)ecimen in the British Museum Geol. Dept. No. M 7026 
from East Runton, share with G, fiber the characters—so far as they 
are known in the fossil specimens—which distinguish the i* * * § ecent 
animal from C. plicidens, 1 expect, however, that more complete 
specimens will reveal differences from the recent form or forms. 

The European Beaver ranges, or lunged, from Great Britain to 
Mongolia, and from Lapland to Spain (according to Stmbo) and 
Italy. There is therefore every likelihood that more than one 
form will have to be distinguished in this vast region; but in 
oi*(ler to ariive at some definite conclusion, we requii'e whole series 
(at least of skulls) from the different countries : this will be no 
easy task, considering that in most countries tlie Beaver hjis 
become extinct within historic times. 

According to Prof. Matschie*, Desmarest separated the Beaver 
of the Rhone under the name of Cmtor gallice, while Owen pi*o> 
posed the name of C, europreus for the English sub-fossil Beaver. 
The German writer restricts the Linnean name Cmtor fiber to the 
Swedish Beaver, known to him only by the figures of the teeth 
and the skull in Meves’s Atlas t. From the Swedish Beaver that 
of the Elbe is said to differ by some characters of the skull 
and the teeth, and is therefore called Cmtor alhkus. The name 
CL halticns is given to the Beaver which formerly lived in Pome¬ 
rania and Holstein and is kused on two skulls. For a speciimm 
fi’oni Western Poland (drainage system of the Vistula) which 
lived at the Berlin Zoological Gardens, the name of (L vistolaHns 
is projK)sed, its skull being found to be different from those of 
albicus*^ and 0. balticm,^^ The skull of ‘‘(7. imtuUmos^* 
is declaretl to differ also considerably from a skull of a Beaver 
from the Caucasus and from one from Poland in the Kiew 
Museum, both of them figured by Brandt J. Lastly, a skull 
from 8chw’erin a. d. Wai-the (Posen), although agreseing in most 
characters with (L vistiilaiimf is supposed to be possibly a 
distinct species. 

If the Rhone Beaver can 1^ shown to be a distinct form, the 
name C. gcdlicb will be available for the same; this w^as not, 
however, r)esmarest’s opinion. From the context and the explicit 
statement of the latter^s notice § it results that he introduced this 
name for the European Beaver in geneml, which he wished to 
distinguish from the American species. 

In the same way Owen ai)plied the name C, europceus to the 
Europefin Beaver generally, he <lid not mean to restilct it to 
the English animal ns Matschie assumes. Until further notice 

C, gallice*^ will therefore i-emain a synonym of (L fiber L., au<l 
the same is the case with ‘‘ C, enropceuer 

* Sitzungsber. Qes. Natiirf. Fr. Berlin, No. 8,1907, pp. 216-220, pis. i. & ii, 

+ Atlas ofver Skandinaviens Daggdjur, Soppl. pi. iii. figs. 1, la, 16 (Stockholni, 
1873). 

t M6m. Ac. Sc. St. P6tersboiirg (6) ix. Sc. Nat. vii. pis. i. A ii. (1866). 

§ Desmarest, in Nouv. Diet. d'Hist. Nat. v. pp. 372, 373 (1810). 
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Of the Swedish Beaver Matschie says that in the last upper 
molar the internal enamel-fold is absent, “ und bei den iibrigen 
Molaren legt sie sich nicht an die vorderste Aussenfalte an, 
sondem verlauft senkrecht zuin Liingsdurchmesser der Zahne 
und endigt frei zwischen der vorderen und mittleren Aussenfalte.” 
Besides, “ the nasals are obliquely truncated towards the front and 
not notched near the intermaxillary, so that their anterior margin, 
seen from the side, seems to be angularly notched.” * 

Text-fig. 135. 


m* m* m* p' 



A. Casioi*filer L. Sweden, Lower view of rifdit upper molar series. Copied from 

Meves’s Atlas ofver Skandinavieiis Dagj^jur, Su]>pl, pi. iii. fig, la. 

B. Castor filer L. Lapland. Lower view of right upper molar scries of an old 

•»IH*cimeii. IL Coll, of Surgeons Museum. 


Text-fig. 136. 



A. Castor fiber h. Peat-dejMwit, England. Lower view of light upper true molars. 

B. Castor fiber L. Lower Rhone (B.M. No. 94.5.30.1). Lower view of right 

upp<^r molar series. 

An inspection of the figure to w^hich Matschie alludes (see text- 
fig. 135 A, which is a copy of the figure in Meves’s Atlas) shows 
that the internal enamel-fold is not absent fnmi the last upper 
molar, only it is fused with the antero-extemal fold, a condition 


^ Op, eit, p. 216. 
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which obtains not nnfi'equently in younger stages of Beavers^ 
moltirs (especially in and m*) and sometimes persists in the 
adult. Text-fig, 136 B shows the upper molars of a young adult 
of the Rhone Beaver, where m* exhibits the pattern of Meves^s 
figure. A second, rather old specimen of the Rhone Beaver in 
the British Museum (No. 5.3.9.1) shows likewise on both sides 
the same conformation of the m* m in the younger specimen. 
Text-fig. 135 B, on the other hand, exhibits the upper molar series 
of a lather old Swedish Beaver in the Museum of the Royal 
College of Simgeons^, kindly placed at my disposal by Prof. Keith. 
Here m® presents the normal condition; and together with the 
other cheek-teeth, when compared with Meves's figure, illustmtes 
the well-known fact of the considemble individual variation in the 
pattern of the enamel, chiefly due to different stages of wear. 

Text-fig. 137. 



Castor fiber L. Lapland. Side view of anterior jiortion of fikull. 

R. (’oil. of Surgeons MuNcuin. 

The text-figure 137 exhibits the side view of the anterior 
poi^tion of the skull in the Royal College of Surgeons, which does 
not depart from the normal condition in the Euro|)ean Beaver. 
The figure in Meves’s Atlas to which Matschie alludes is appa¬ 
rently taken fi^m the skull of a youngish specimen, and, besides, 
may not be quite coiTect. 

As to the characters assigned to Matschie’s new species, C* haU 
notably the greater elongation of the sagittal crista, they 
are simply those of old age. 

^ No. 3102, ''from an animal taken in Lapland about the year 1630." 
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Di*. Forsyth Major also exhibited photographs of Pliocene 
Bovirm from specimens in the Florence Museum, stating that 
these unpublished figures showed the great variability of the 
Pliocene Bovirm. He added that he endorsed Falconer’s opinion 
tliat these Pliocene Bovirm were nearly related to the primitive 
Buffaloes from the Biwaliks. 


The following papers were read :— 


1. The Duke of Bedford's Zoological Ex])loration in Eastern 
Asia.—X. List of Mammals from the Provinces of 
(Jhih-li and Shan-si, N. China. By Oldfield Thomas, 
F.n.S., 

[Received May 2,1908. 

(Plate XXXII.) 

During the foui* months following his excursion to the Mon¬ 
golian plateau t, Mr. M. P. Anderson made collections in different 
parts of the northern provinces of China, Chih-li and Bhan-si, 
and it is an intere.sting comment on our ignomnee of the Fauna 
of that ]mrt of the world that, in spite of the previous work 
of David, Bwiiihoe, Btyan and others, he has obtained (piite a 
number of new forms. 

Throughout the region, the country has proved to be extremely 
barren and pcx)r in mainiiials, and the pos.siblo colh^cting-gi'oiinds 
few and far between. But this very fact renders such collecting 
places as Mr. Ander.son has found all the moie interesting, for 
they almost hear the character of faunistic islands, in which 
the original inhabitants have been locally pre-served, and whi(‘h 
are sepirated from each other by a sea of barren treeless plains 
where few animals can live. The pinper exploration of the^se 
oases of life is therefore })eculiarly valuable. No doubt the 
difiiculties of collecting have l>eeii accentuated during the winter 
months, and we may hofK^ that during the present spiing 
Mr. Anderson will find a number of additional forms which in 
the winter have been lying dormant. 

Of previous literature there is not much to be referred to 
teyond the well-known publicvations of David, Milne-Edwards, 
and Bwinhoe, and an interesting paper by O. F. von Mdllendorff J 
giving a popular account of the Mammals of Chih-li, with notes 
on the Chinese names. 

* [The complete account of the new s^ios deacrihed in this communication 
appears hero; but since the name and preliminary diagnosis of one were published 
in the * Abstract/ tliat species is distinguished by the name being underlined.— 
Editob.] 
t p. 104. 

j “The Vertebrata of the Provinca of Chih-li, with Notes on Chinas# Zoological 
Nomenclature," Journ. N. China Branch Roy. As. Hoc. (2) xi. p. 41,1877. 
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Prof. Matschie’s work* on the Filchner Mammals deals with 
a somewhat different region, further to the west and south, but, 
true to his peculiar creed that the animals of different river- 
basins must be specifically distinct from each other, the author 
gives new names to some of the Chih-li mammals. The materia] 
lie worked upon seems to have consisted largely of single pur¬ 
chased skins, mostly without skulls, and the possibility of any 
such variation in colour as is found in the Shan-si foxes (see 
infra) is entu*ely ignored. 

No less than 19 species are described as new by Prof. Matschie 
on undated skins without measurements or skulls, or at least 
without mention of the latter, and I cannot refrain from ex¬ 
pressing the opinion that such work is neither worthy of the high 
standing of the Berlin Museum nor of the present date, when 
jwiins are being taken in all directions to ensure that mammal 
work should be based only on proper and carefully collected 
material. The Americtins have set us a good example in this 
respect, and it is to In? regi’etted that work issuing from the 
Berlin Museum should be done in so retrogiude a manner. 
All the names thus founded will remain an incubus to science 
until the time when they can be successively examined and 
weighed in the light of complete material, such material, for 
instance, as the Washington Museum has rec*eived from J)r. W. L. 
Abbott, or our own National Museum owes to the Duke of 
Bedford, Mr. C. I). Rudd, Mr. W. E. Balston, and many others. 

About 100 specimens arc dealt with in the present communi¬ 
cation, belonging to 20 species. 

The following are Mr. Anderson^s notes on the localities he 
(jollected in :— 

ClIIIJ-LI. 

“ After returning from my trip to the Mongolian Plateau, I 
visited Tung-ling, the forest of the leserve of the Ejusteni 
Imperial Tombs, and on 12th September, 1907, 1 liegfin work at 
Yen-mon, a hamlet about 65 miles north-east of Peking. At 
this point I was well within the hills which bordei* the Ohih-li 
plain on the north, and my hamlet was at an altitude of alnnit 
1000 ft., while the surrounding hills rose to 1800 or 2000 ft. 
The hills of this region are for the most part very abrupt, rugged 
and rocky. Difficult peaks and narrow, almost impassable canyons 
are frequent. Tung-ling is forbidden ground to the wood-cutter 
and chai'coal-burner, therefore woods pereist and even grow dense 
and old in the remoter parts of the reserve. One finds some fine 
oaks, walnuts, chestnuts, and cottonwoods The fre(piently 
occurring open spaces are well covered with deep grass.” 

Shan-si. 

“On 25th October, 1907, 1 reached Tai-Yuen-Fu, the capital 
* Filchner Exped. Zool. pp. 134-244,1007 (postdated 1908). 
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of Shan-si Province, and on Slst October left that city for the 
mountain-range some 15 miles west of there. 

“At this point, at an altitude of 5400 feet, I found the 
iriouIItains sparsely covered with pine trees and the canyon sides 
overgi’own with dense bushes. 

“On 17th November I began work at Chao-Cheng-Shan, a 
mountain of 10,000 ft. altitude, situated about 100 miles west- 
north-west of Tai-Yuen-Fu. There, at an altitude of 8000 ft., 
J made my home in a peasant’s hut. Above me extended a 
dense forest of spruce and hemloi^k, below I overlooked the 
I'ugged bare hills and cultivated valleys characteristic of North 
China. 

“I remained in this place till Dec. 6th, 1907. The weather 
throughout was fieicely cold, as a north wind blew almost 
iincefisingly. 

“On December 27th 1 went eastward of Tai-Yuen-Fu about 
20 miles to a temple vvrK)d among the ‘ loess ’ hills. But this 
proved such a poor collecting-ground, and the weathei* so very 
cold, that on 4th January 1 thought it advi.s.'ible to return to 
the city.” 

1. liiiiNOLOPiirs FKRKirM-EQCixrM sippos Temiii. 
c? . 1571. Cave 30 mile.s W. of Peking. 600'. 

This and the two following si)ecies were obtained in a sacred 
cave which Mr. Anderson might not have lH*en allowed to enter, 
certainly not to shoot in, had it not been for the kind offices of 
Dr. J. H. Ingnun of Tung-chou, who pemiaded the priest of the 
cave to allow him to do so. (ireat 11111111 ) 61*8 of bats were hanging 
from the roof, but besides the ont‘ INihiolopktfs, which was c^uight 
low down within reach, and the two specimens of Myotis, all 
proved to lielong to one s|)ecies, a MiniopteruH, 

2. Myotjs (Leitoonoe) peqi ixirs, sp. n. 

(S . 1573, 1589. (^ave 30 miles W. of Peking. 600'. 

A comparatively large Lenconoe^ with a fringed interfeinoral 
membiiine. 

In size one of the largest species of the giviup, exceeding all the 
Old-World species of Lfniconoe, except M. rickettl. Fin* rather 
short and velvety, hairs of back about 5 mm. in length. Cfcneral 
colour above uniform “ dnib-grey,” the bases of the hairs slaty. 
Ilnder surhice whitish grey, the ends of the hairs nearly white, 
their bases slaty; umWr side of hind legs and the anal region 
edging the membranes white and jiractically hairless. Ears of 
medium size, rathei* narrow, conclave on their external liorder; 
tragus about half the length of the ear, narrow, not sharply 
pointed, slightly curved outwards above. Wings attached to the 
lower en<i of the tibiae. Feet of average Leiwoiioe proportions. 
Inteii'emonil membmne fringed posteriorly with pale huffy hairs; 
tip of tail not projecting from the membrane, so far as can he 
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determined on skins from which the caudal vertebrae have been 
pulled out. In colour all the membranes and the feet ai*e dark 
drab-grey, except that the terminal half-inch of the interfemoral 
is slightly marbletl with white. 

Median upper premolar minute in one specimen, absent in the 
other, but both are very old examples with the teeth much worn 
down. Also very minute in the lower jaw. 

Dimensions of the typo (the starred measurements taken in the 
flesh)■ 

Foreann 50 mm. (in the second specimen 48*5). 

*Head and body 62 mm.; *tail 421; *hind foot (s. u.) 12; 
*ear 18; tragus on inner edge (dry) 7; third finger, metacai’pal 
46, 1st phalanx 14*5, 2nd phalanx 14; tibia 18. 

8kuU—bisi-sinual lengthJ: (c.) 14*5 mm.; zygomatic breadth 
12*2; intcrovbital Vnvadth 4*9, bieadtli of brain-case 4*7 ; front 
of canine to back of m^ 6*9. 

llah, China, 30 miles W. of Peking. Alt. 600'. 

Type. Old male. B.M. No. 8.8.7.2. Original number 1573. 
Collected 11 October, 1907. 

By its size and the presence of a fringe on its interfemoral 
membrane this very distinct Hat is easily separable from any 
known Asiatic memWr of the genus Myotia. 

The specimens w'ore found hanging in the same cave as the 
series of Miniopierm —the association recalling that so frequent 
in Europe of XfinioiJterits with Myoiis (Leucoywe) capaccinh. 

3. Minioptlrcs scuieeibersi ruiXExsis, sul)sp. n. 

2 6') ? • 1574-1588. (.We 30 luileKS W. of Peking. 600'. 

Hize averaging .slightly larger than in M. s. japonite Thos., the 
forearm ranging in len^h from 47 to 50 mm. 

Colour dark, as lusual in tlie Efi.stern forms, but without the 
reddish ‘‘ Front s brown ” sutfasion fouml in jajwuia', tlie general 
tone being markedly more drabbv than in tliat form. The colour 
<*annot be ex.ictly matched in Ilidgway, but i.s between “seal- 
brown ” and “ drab,” with .something of eiich in it according to 
the light the sj>eciinens are seen in. 

This difference in colour is perfectly uniform throughout serie.s 
of fifteen specimens of chinemis and a dozen of japonke, so that 
it .seems necessary to recognise the N. China form as a different 
subspecies from that of Japan. 

Dimensions of the type, iiieasure<l in the flesh 

Foi*earin 49 mm. 

Head and body 62 mm.; hiil 52; hind foot 10*5; ear 12. 

Skull—gi’eatest length 15*8 mm.; basi-simial length 12. 

t Probably below the normal; in the other si)ecimen 49 mm. 
i In (lewribing Bats a name is frequently wanted for the measurement from the 
basion to the hinder edj?c of the anterior palatal notch. Ah the Latin for notch, 
inciBio^ makes a compound too like one founded on the incisor teeth, 1 would «umest 
the above word, based on smwa, a hay or gulf, with which this deep rounded hollow 
may be suitably compared. 
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Tyjie* * * § Adult female. B.M. No, 8.8.7.15. Original number 
1585. Collected 11 October, 1907. 

Bonhote^s M, s. fmcm from the Liu-Kiu Islands is smaller, 
with a forearm about 44 mm. in length. 

4. Crocidura coREiE Thos. 

d . 1553. Im|)erial Tombs, 65 miles E. of Peking. 

Closely similar to the typical Korean series. 

“ Trappetl benejvth a thick bush among loose rocks in a cold 
<lamp canyon.”— M, P, A, 

5. CnonsiGOA hypsibia de Wint. 

. 1558.# 5 . 1559. Imperhil Tombs, 65 miles E. of Peking. 
1000 \ 

Since Mi*, de Winton descril>ed his Sorimliis hypsibius * from 
N.W. Sze-ehuen, correctly noticing the absence of the minute 
fourth unicuspid found in typical Soricidns, Dr. Kashtchenko t 
has made a new subgenus, Vhodsigoa^ for the species without that 
t(X)th. But while recogiiising the distinction of Ckofldgoa, and 
even considering it Hither genus tlian subgenus, I think that the 
typical species /Soriadtis (Chodsigoa) heresoioakV^ is undoubtedly 
identical with de Winton’s animal, coming from practically the 
siime locality, and having just about the same propoitions. Nor 
(an I at piesent see any reason to distinguish Mr. Anderson's 
specimens from hypsibia, in spite of their very different locality. 

Mr. de in ton’s type was previously the only specimen of this 
Hire group of Shrews possessed by the British Museum. 

Trapped in a radisli garden on a r(K*ky hillside.”— M, P, A, 

6. Yulpes vulpes L. 

d. 1645, 1646, 1051. Tai-Yuen-Fu. 2700'. 

These three skins illustiiite the remarkable colour variation 
found among Foxes, one of them having a wliitish, the second a 
slaty-gn)y, and the third a i'e<l under-side. 

“ Common.”—J/. P, A, 

7. Sciurotamias davidiaxus M.-Edw. 

c? . 1570. Imperial 'rombs, 65 miles E. of Peking. 

5 . 1643. 100 miles N.W. of Tai-Yuen-Fu, Hhan-si. 8000'. 

The genus Scmrotamias was formed by Mr. Gerrit Miller t for 
tliis remarkable Squin’ol, which has a skull very like that of a 
Chipmunk, with the external appetirance of a Stjuirrel. Prof. 
Milne-Ed wards had previously noticed its near relationship to 
Tarnias §. 

** Not a common s|)ecies, as only one was seen besides the 

* P. Z. S. 1899, p. 674. 

t Auu. Mu 8. Zool. Acad. Sci. St. P^tcrsb. x. p. 262 (1906). 

i P. Biol. Soc. Wash, xiv, p. 23 (1901). 

§ Ucch. Mamm. p. 160 et seqq. (1874). 

Proc. Zool. Soc,— 1908, No. XU. 
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present specimens. From the native reports I judge this animal 
to be a rock-loving species. Its colour is very like that of the 
local rocks. 

“Evidently nire in Shan-si.”— M, P. A, 

8. Eutamias sexescexs Mill. 

S . 1561, 1562. Imperial Toml)s, 65 miles E. of Peking. 

The type of E. senescens was obttiined about 15 miles to tlie 
west of Peking. 

“ Rare. I failed to see any alive, but got these two from 
hunters.”—il/. P. A, 

9. Meriones psammophilus M.-Edw. 

d. 1644. Tai-Yuen-Fu, Shan-si. 2800' 

This species was discovered by Pere Diivid at 8uen-hoa-fu» 
near Kalgaii, but although Mr. Anderson, when in that region, 
obtained a good series of the other speciies, Af, unguiculatm^ he 
did not get M. pamamophihiSy which we are therefore very glad 
to obtain, as the only specimen in the M iiseum is without a 
skull. 

“ Inactive in wdnter, but doubtless conspicuous in warm 
weather.”—J/. P, A, 

10. Meriones auceps, sp. n. 

cT. 1647. East of Tai-Yuen-Fu, »Shan-si. 4000'. 31 Dec., 

1907. B.M. No. 8.8.7.30. 7>/pe. 

A medium-sized species with the immensely large inflated 
bullje of At, erpth^nriia. 

Size al>out as in Af. vngniculdtm, the common species of 
Mongolia. General colour above of the usual bufly fawn, very 
much as in that species. Sides with a brig}it(»r bufly Ixind edging 
the white. Belly practic-Jilly pure white, the hairs mostly wliite 
to their roots, but some few with a little grey at their bases. 
Ears bright bufly, contmsting with the general tone. Hands 
and feet pure white; claws thin, whitish horn-colour, not blackish 
as in M, uiigniculat'its. Tail well-haired, but not specially tufted, 
rich ochi'aceous-bufty throughout, a few hail's at the extreme end 
tipped with black. 

Hkull much more heavily built than that of Af, unguiculatua, 
with broad interorbital sjmco and heavy muzzle. Bullie ex¬ 
ceedingly large, the part just in front of the external meatus so 
swollen as to touch the zygomata, which they surpitss in lateral 
spread. 

Dimensions of the type, a rather young adult:— 

Head and body 110 mm.; tail 105; hind foot 31; ear 15*5. 

Skull—gimtest length 36 mm.; basilar length 27*5; zygomatic 
breadth 19*5; tympanic breadth 20; interorbital breadth 6*2; 
palatilar length 15*5; diastema 9*2; palatal foramina 7 ; greatest 
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horizontal diameter of bailee 14*5; length of upper tooth-row 
(alveoli) 5*3. 

Hah, and Type as above. 

Of the other Chinese Meriones desci'ibed, this very pretty 
species may be distinguished from M, unguicidatiLs by its whitish 
claws, huffy ears, whiter belly, and less blackened tail; from 

M, psainniophilus by its larger size and buffy ears; and from both 
by its enormously larger bull®, which indicate that it is not 
really closely allied to either of them. 

11. Mus CONFUCIANTTS, M.-Edw. 

c?. 1551. J. 1567,1569. Imperial Tombs, 65 miles E. of 
Peking. 

1600. y. 1599. Near Tai-Yueii-Fu, Shan-si. 5300'. 

cj*. 1648. East of Tai-Yuen-Fu. 4000'. 

The linj>eri»l Tombs specimens are very similar to the Kuatun 
exam[)les considered as typical confucianufi by Bonhote, and are 
efjually distinct fiorn the form found on the Ohefoo Peninsula 
which 1 have named M, c. meet' in a previous paper. 

“ Not common; trapp^nl among broken rocks and canyon- 
bottoms on hill-sides." “JA. V, A. 

12. Mus WAONKRI MONGOLIUM TllOS. 

cf. 1552, 1566. J. 1556, 1565, 1568. Imperial Tombs, 
65 miles E. of Peking. 

cT. 1611. 1617. $. 1603, 1621, 16*29, 1635. 100 miles 

N. W. of 'lai-Vuen-Fu, Shansi. 8000'. 

Although these mice have no trace of an anterior supple- 
mentiiiy <*usp on their first upper molars, tlmyare not improbably 
related to the Kan-su J/tts (Leggaday^ gatisuensis Satunin, a 
form evidently of the mnscnlm group, and not a true Leggada 
at all, 

“ This small mouse seemed to Ik^ the commonest species in the 
vicinity of the Imperial Tombs, but still it was not met with very 
often. It lived undtu* half-buried stones among the gniss and 
bushes, or* along the rocky banks of streruns. 

In Shall si it was somewhat <*ommon in tlie fields and about 
the peasants' threshing-grounds at Chao-Cheng-shan, but I did 
not see it elsewhere.”— P, A. 

13. Apodemus speciosus Temm. 

(5*. 1560, 1563. J. 1555, 1564. Imperial Tombs, 65 miles 
E. of Peking. 

d. 1593. $, 1590, 1594. Near Tai-Yuen-Fu, Shan-si. 

5300'. 

d. 1623, 1636, 1608, 1630, 1631. 100 miles N.W. of 

Tai-Yuen-Fu. 8000'. 

The Slian-si specimens are not unlike the Korean subspecies 
A, «. penhi8id<x^ to which perhaps the whole series should be 
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provisionally referred until further material is received bearing 
on their relationship to -4. 8, chevrieri and draco^ of the S.W. and 
S. of China. 

“As common as A. agrarim, but usually living among the 
bushes.”—Jf. P, A. 

14. Apodbmus ageahius corbab Thos. 

. 1550, 1554, 1557. Imperial Tombs, 65 miles E. of Peking. 

As with most of the other Imperial Tombs animals the nearest 
relationship of this striped lut seems to be with the Korean sub¬ 
species, but in such a variable group the present series is not large 
enough for me to be very positive on the point. 

“ Moderately common ; living in the tall grass which grows in 
certain oj)en valleys.”— Jf. P. A. 

15. Cricetitlus triton do Wint. 

1622 (immature). Chao-Cheng-8han, 100 miles N.W. 
of Tai-Yuen-Fu, Shan-si, 8000'. 

“ Brought to me by a farmer, who had caught it in a straw- 
stack in his threshing-ground.”—J/. P, A, 

16. Cricetulus andersoni, sp. n. 

cJ. 1591, 1592, 1596, 1601, 1602. $. 1595, 1597, 1598. 

JS’ear Tai-Yuen-Fu, 8han-si. 5300'. 

d . 1626, 1641. $ . 1G04,1605,1619, 1620, 1627, 1628, 1642. 
100 miles N.W. of Tai-Yuen-Fu. 8000'. 

cf. 1649. $. 1650. East of Tai-Yuen-Fu. 4000'. 

A small long-tailed species like 0, longicaudatus M.-£dw,, but 
with the belly-hairs grey basally. 

General colour above drab-grey, the centre of the back in¬ 
distinctly darker, but without a definite dark line. Sides often 
with a vaguely marked bufiy area just in fi’ont of the hips. 
Under surface dull whitish grey, not sharply defined laterally, 
the hairs dark slaty for about two-thirds of their length. Ears 
blackish, with sharply contrasted white tip and edges. Hands 
and feet white; palms naked; soles hairy except in the region 
of the i)ads and on the under shies of the toes. Tail comparatively 
long, coloured above like the back, white below, and sometimes 
white all round at the tip. 

Skull not strikingly different from that of (7, griseus. 

Dimensions of four specimens, measured in flesh :— 

cf. Head and body 80 mm.; tail 38 ; hind foot 15 ; ear 15. 

d (type) „ 83 „ ; „ 38; „ 16 ; „ 15-5. 

„ 44; „ 17 ; „ 15. 

2. „ 85 „ ; „ 35; „ 15*5; „ 13. 

Skull of type—greatest length 25’5 mm.; basilar length 20*3 ; 
zygomatic breadth 13*3; nasals 9*2; interorbital breadth 3*7; 
breadth of brain-case 11*7; interparietal 2*6 x 9*2; palatilar 
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length 10*4; palatal foramina 5*3; length of upper molar 
series 3*9. 

Hah. Shan-si—type from 100 miles N.W. of Tai-Yuen-Fu. 
8000'. 

Type. Adult male. B.M. No. 8.8.7.71. Original number 1626. 
Collected 3 December, 1907. 

This Hamster is readily distinguishable from C. longiccmdatm 
M.-E(lw. by its grey-mixed belly, from C. griseus M.-Edw. and 
C. dichrootia Sat.* by its longer tail, and from (Irocricetua 
Icamenaia Sat.* by its shorter tail and smaller size. I confess 
I fail to see any sufficient reason why the long-tailed forms of 
this group should be separated in a special subgenus, even apart 
from the evidence given by €. anderaon% the tail of which is of a 
more or leas intermediate length. 

In laying such emphasis on the colour of the ears in C. dichro- 
otia^ Dr. 8atunin does not seem to be aware that particoloured 
eai-s are a characteristic of mast of the Far Eastern species, 
C, griseita and C. ohaatrus both having similar black and white 
ears. 

1 have named this jjretty species after its collector, Mr. 
Anderson, by whom its (listinctness from (\ grkeus was noticed. 

“ The common species of Hamster in Shan-si. It inhabits the 
neighlK>urhcKxi of cultivated fields, making many horizontal 
burrows just l)eneath the surface of the etirth.”~-il/. P. A. 

17. Craseomys regulus Tlios. 

$ . 1549. Imperial Tombs, 60 miles E. of Peking. 

I cannot j^eiceive any character by which this Vole can be 
distinguished from C. regidna, which w’as described from Korea. 

“ Trapped among buslies at the foot of a talus-slide; the only 
specimen seen, though 1 made great efforts to find more.”— 
M. P. A. 


18. Craseomys shaxseius, sp. n. 

J. 1610, 1618, 1625, 1632, 1633, 1634, 1637, 1638, 1640. 

$. 1607, 1609, 1616, 1624, 1639. 100 miles N.W. of Tai- 

Yuen-Fii, Shan-si, 8000'. 

“ Taken in spruce forest.” 

A large pale-coloureil species with comparatively shoi*t tail. 

Fur long, soft and loose; hairs of back (in winter coat) 
12-13 mm. in length. Upper surface pile greyish Evotomya- 
colour, the reddish more suffused with grey than usual, though 
possibly this is not so much tlie case in specimens in summer 
pelage. Face and sides markedly greyer, without rufous suftusion. 
Under surface pale cream-buffy, the bimd slaty bases to the hail's 
showing through. Hands and feet white aliove. Tail heavily 
haii'ed, brown above, whitish or cream-coloured on sides and 
below. 

• Ann. Mus. Zool. St. P^^tersb. >ii. pp. 667 & 674 (1902). 
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Skull rather smaller than that of C. regnlm ; on the whole 
similai* in shape except that the mesopterygoid fossa is unusually 
narrow, and the ridges bounding it do not slope upwards (dorsad) 
so much as usual, as they pass above (dorsad to) the posterior edge 
of the palate ; the vertical space formed between the ridges and 
the hinder end of the palate is therefore of much less vertical 
extent than in other members of the Evotomys-Craseomys group. 

Teeth apparently as usual, the last up}>er molar with six, and 
the 6rst lower with nine salient angles. 

Dimensions of four of the largest specimens : — 

c( (veryold). Head and body 104 mm.; biil 32; hind foot 18; ear 13. 


<j(type) 


98 „ ; 

„ 33; 

» 18; 

„ 13. 

?• 

9) 

100 „ ; 

„ 31; 

„ 18; 

„ 12. 


9> 

93 „ ; 

„ 29; 

„ 17; 

,, 12. 


Skull of type—greatest length 26*2 min.; basilar length 23*3 ; 
zygomatic breadth 14‘6; misals7*4; palatilar length 12*6 ; palatal 
foramina 5*5 ; length of upper molar series (ci-owns) 6*2. 

Hah, As above. 

Type, Adult male. B.M. No. 8.8.7.85. Original number 1634. 
Collected 4 December, 1907. 

This fine species, which was found by Mr. Anderson higli up in 
the spruce-covered mountains N.W. of Tai-Yuen*Fu, may l^e 
readily distinguished from any of its allies by its unusually short 
tail, which barely surpasses that of averftge members of the 
Microtine series of Voles. In addition its pile colour and peculiar 
palate are chai*acteri.stic. 

No Red Voles have hitherto been found anywhere near 
Shan-si, the nearest being the Chih-li example of C, regulns 
referred to above. I continue to use the name Crmeomya in a 
generic sense for the gi'oup of Reil Voles which either do not 
form roots to their molars at all, or only <lo so in extreme old age. 
Hardly a specimen of the Far Eastern species lias been found with 
its molar teeth no longer encapsuled, so that it is of interest to 
mention that in No. 1625 the capsules have almost disappeared, 
and the molars appear to be on the piint of forming roots. In 
the Scandinavian C, riifocanm roots appear to be formed at rather 
an earlier period of life, so that that sjiecies, while technically 
genotype, is the least typical member of the genus. 

“ Rather common in the brush-covered valley-bottoms at Chao- 
Cheng-Shan. Not seen elsewhei*e.”— M. P, A, 

19. Lepus swinhoei Thos. 

$. 1572. Tung-chou, on the Peking plain, 
d. 1613. ?. 1606. lOOmilesN.W. of Tai-Yuen-Fu, Shan-si. 
8000'. 

“Said to be common round Peking, but if so is not easily 
seen.” 

“ A common species at Chao-Oheng-shan, and near Tai-Yuen, 
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as indicated by the number of tiucks, but difficult to secure as 
they do not flush till one is close upon them,*’— M, P, A. 

20. Caprbolus bedfordi Thos. (Plate XXXII.) 

Abstr. P.Z.H. 1908, p. 32 (June 16). 

cf. 1612, 1614 (skulls only). $. 1615. 100 miles N.W. of 

Tai-Yuen-Fu, Bhan-si. 8000'. 

Size rather larger than in the European 0. capreolns^ therefore 
much smaller than in €. pyganjvH. Horns compamtively small, 
therefore not like those of C. tiansftnnicm. 

(leneml colour alwve of a winter specimen bufty clay-colour, 
rather jmler than the tone often mther loosely called “ red ” by 
sporting writers, therefore very different from the gi-eyish brown 
of C. mprecl'm. Under surface dull ^vhitish. the hairs gi*ey at 
base, then whitish, washed terminally with jmlo fulvous. Head 
rather more rufous. Area l>ehind nostrils blackish, but, at least 
in the winter coat, without the marked black Imnd characteristic 
of V, capreolm. Lips, lK)th upper and lower, and chin dull white, 
without blackish marks laterally. Hairs of throat drab-grey,** 
with whitish tips. Ears grizzled butty and bhickish, with darker 
edges, their internal stirfaces whitish. Limbs dull huffy or pale 
tawny, more fulvous proximally, piler distally. 

Skull larger than that of C\ capreohis, markedly smaller than 
in (7. pygargm. Horns comj)jtratively slender, wdth the usual 
three tines. 

Dimensions of the type, measui*ed in flesh :— 

Head and Ix^dy 1125 inm.; hind f(K)t 310 ; ear 130, 

Skull of type—condylo-basal length 186 mm.* 

Skull of old male * (jondylo-btiaiil length 207 mm.; greatest 
breadth 95; length of nasals 70; interorbital bi-eadth 57; palatal 
length 126; length of upj)er tooth-sej'ies 66, 

The condylo-basjir lengths of two adult males of C,pygargm are 
221 and 225 mm., while in a pair of V, capreolm this measurement 
i.s 184(d) and IHl ( $ )• 

Type, Old female. H.M. No. 8.8.7.99. Original number 1615, 
Oollected 25 Noveml)er, 1907. 

Although the original description is of a character to make 
identification difficult, I have little doubt that this is the lioe 
described by Noack t as X pygargiia var. mantschtcricnSf 

but this name, l)eing preoccupied in the genus Cervm, invalid 
ab initio, ami cannot be reinstated (as was done by Lydekker §), 
whatever genus the animal is afterwards proved to belong to. 
Under these circumstances I have pfu*ticular pleasure in naming 
it after the Society’s Pi'esident, the Duke of Bedford, K.G., in 

^ Slightly dintorted, prolmbly below the uormal fdsbe. 
t ‘ Humboldt,’ viii. p. 9,1889. 

j That the C. stotidH for Cervus and not Capreolus is clear from the fact that in 
this paper the whole of the Orvid® are included in one genus, the subordinate 
genera being barely accorded the nuik of “ groups.” 

§ ^ Deer of all Lands/ p. S131,1898. 
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recognition both of his carrying out of the present exploration, by 
which our knowledge of the Mammals of the Far Bast is being 
steadily revolutionized, and of the fact that his own personal 
acquaintance with the Cervidm and his wonderful collection of living 
I)^r at Woburn have been the basis of much of the considerable 
ncrease in our knowledge of the gi'oup which has taken place of 
recent years. 

“ A common deer about the edges of the forest at Ohao-Cheng- 
Shan. They were to be seen at all times of the day in groups of 
two to five. Barely were they solitary. During one long tramp 
I saw fourteen in the day.”—Jl/. P, A, 

2. On a Case of Imperfect Development in Echinus escu^^ 
lentns. By James Ritchie, M.A., B.Sc., The Royal 
Scottish Museum, and D. C. McIntosh, M.A*, B.Sc., 
F.R.S.E.^ 

[ Received May 7,1908.] 

(Plate XXXIII.t and Text-figures 138-142.) 

The description of abnormalities is of special value when these 
are of unusual character and occur in a species little liable to 
deviation from the type. Moreover, there has not hitherto been 
recorded any case of the special degree of abnormality illustrated 
by our specimen. Therefore it is that we venture to set down 
these observations, in spite of the fact that it seems impossible 
to account with certainty for the origin, or even to determine 
precisely the status, of the abnormality (whether it should be 
regarded as an example of congenital variation, or simply as a 
case of arrested development due to functional disturbance of the 
organism by some external factoi). 

The specimen, an example of the most common British Sea- 
Urchin (Echinus eaculentus Linn.), for which we are indebted to 
Dr. A. Bowman, of the scientific staff of the Scottish North 
. Sea Fishery Inv^igations, was obtained by him, in July 1907, 
in Basta Voe, Shetland, where it was trawled from a depth of 
twenty-four metres. In a note regarding it Dr. Bowman says:— 
“ The malformed Urchin occurred amongst a number of typical 
ones. Unfortunately I took no notice at the time of any pecu¬ 
liarity in the living animal. . . . The sport was not notic^ until 
the spines etc. were nearly all cleared off. I thought at first it 
was an unusually flat variety.” 

Description op Specimen. 

(a) General Description — Shape, Symmetry, <Ssc, 

At first sight the specimen appears to be, as Dr. Bowman had 
noted, merely a rather flat variety, with a large oral surface and 

♦ Communicated by P. A. Bathbb, F.Z.S. 
t For explanation of the Plate, eee p. OSl, 









AN ABNOBUAL SOHINUS. 


647 


1908.] 

a depm^ted apical region. Oloeer investigation, however, shows 
that the general shape has departed considerably from the normal. 
Viewing the test in plan, one sees marked divergence from the 
appar^t radial symmetry characteristic of regular Sea-ITrchins. 

is due to a distinct bulging on the side remote from the 
madreporite, which has caused the ambitus to assume a bilaterally 
symmetrical, almost oval shape (PI. XXXIII. fig. 1). The same 
portion, moreover, viewed in elevation, is seen to be considerably 
depressed as compared with the globular form which charac- 
teiises the other regions (PL XXXIII. fig. 2). Further, it is to be 
noted that the apical disc has dejmted from its normal horizontal 
position, the madreporite standing at a distinctly higher level 
than the plates on the opj:K)site side of the periproct, for these 
appear to have been dragged downwards towards the bulging 
portion of the test. On the oral surface the peristomal opening 
IS excentric, it too apparently having been diagged towards the 
bulging portion, for in that region the margin of the opening is 
only 29 mm. distant from the ambitus, whereas on the opposite 
side the distance is 34 mm. 

All those deviations from mdial symmetry are due to, or at 
least are connected with, the fact that a portion of one of the 
ambulacra is absent. Orienting the specimen in the recognised 
manner, by placing the aboml surface upwards, with the madre- 
jjorite in the right anterior position, and adopting Loven^s 
notation, we find that the incomplete area is number V, the left 
jx)sterior ambulacrum, the tube-foot aim of the left division of 
the bivium. On the aboral surface this radial area is absent, but 
commencing a little above the ambitus, at the bulging portion of 
the test, it runs thence to the peristome, being fully represented 
on the oral surface. 

The most noticeable result of this partial cutting out of the 
ambulacrum, apart fiom the general distortion of the whole 
skeleton alretidy described, is that the two sets of intemmbulacral 
plates (areas 4 and 5) come together, fom* rows of interambulacral 
plates thus occurring in close proximity. The two sets are 
sepaiuted by a zigzag suture, whereas the edges of interambu- 
laeral plates abutting against an ambulacial area (that is, the 
edges corresponding to those bounding the above zigzag suture) are 
normally straight. Less noticeable are such minor distortions 
as the divergence of the line of bilateral symmetry, which passes 
through the middle of areas III and 5, from its normal straightness, 
owing to a bending of the interambulacral suture in the latter area 
towa^s the locality of disturbance. Quite distinct as this devia¬ 
tion is on the aboral surface, on the oral surface it does not exist, 
the line through areas III and 5 being there perfectly straight. 
Again, abnormal distortion occurs in the interambulacral sutures 
of areas 4 and 5, and in the junction between areas 5 and I., all of 
these lines bending with gentle curves inwards towards the point 
where the ambulacrum has disappeared. These curvatures are 
obviously due to an increase in the size of the plates in the 
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direction of their long axes, but, marked as the cui*ves are, the 
increase in the size of the plates is measurably of small moment. 
The following comparative table indicates the diffei'ences in length 
(i, e.,^ in the direction of the long axis) and in depth (t. e., at right 
angles to the long axis) of certain interambiilacml plates forming 
a band, interrupted by the ambulacra, round the skeleton. The 



missing ambulacmm is truncated opposite the thirteenth intei’- 
ambulacral plate, the plates being numbered from the peristome. 
The thirteenth plate of each interambulacral area has, on this 
account, been measured and along with it, for the sake of comparison, 
the plate which Iwunds it on the proximal and on the distal side; 
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so that in the shoit series of three there are included the plate 
formed immediately prior to the triinaition (12), that formed 
concurrently with the truncation (13), and that immediately 
succeeding the trunwition (14). The letteis a and b refer to the 
plate-rows in an area taken in counter-clockwise rotation. 

The above measurements indicate that, in those areas (4 and 5) 
which bound the centre of disturbance, tlie plates formed con¬ 
currently with the disturbance are on tlie whole slightly longei* 
than the coiresponding plates in the other areas, while the plates 
immediately preceding and immediately succeeding the disturb¬ 
ance are on the whole shortei*. But the depth of the plates in 
the affected areas is in every case greater than the avemge depth 
of the coiTesponding plates in the normal areas. The details here 
recorded are of value as showing to what measurable extent 
definite portions of the test have been affected in the effort of the 
organism to ada})t itself to highly abnormal conditions. This 
phase of I'egulation will be refeired to later. 

The following measurements give some idea of the proportions 
of the test in various diretitions :—Height = 55 mm.; long axis 
= 95 mm.; short axis = 89 mm.; circumference at ambitus “ 
293 mm. 

(b) Detailed Desiriptiou—Ahaornialities i)i PUites. 

Examination of the elements which make up the test reveals 
mlditional features of interest. The numbers of the plates in the 
various iuterambiilacral series are:— 


Table 11. 


Area 

1 

2 3 4 

6 

Seri«*H 

a i j 

' ft h ah ah 

a b 

No otp]at<»>.. 23 24 

2o 20 24 24 22 22 

22 22 

i 


Ta^ble sliowing the* lainibtT of inferaiiibulafral plates in tin* respective series. 

The liea^y line iii<li(‘ateh the relatne inisition of the area of disturbance. 

In those areas which lunind the incompletely developed ambu¬ 
lacrum, all the series liave suffered retluction of plates. Roughly, 
they contain two plates short of the number normal for the 
remainder of the test. Amongst the interambulacral plates there 
is little abnormality other than the increase in length and breadth 
in areajs 4 and 5 already recorded, except in the tw'o plates wdiich 
between them include the termination of the truncated ambu- 
lacral area. These, instea<l of being rudely I'ectangular, ai’e 
[lentagonal, the exti-a face abutting against the terminal plate of 
the ambulacrum; and not only is the aboral half of each longer 
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than tlie adoral, but the portion facing the ambulacrum is con- 
sidei*ably deeper than that remote from it (text-fig. 142). 

In the plates of the ambulacral areas there are more frequent 
departures from the usual form. Fully-developed ambulacml 
plates are formed by the union of small pore-plates, each bearing 
a single pore-jmir. In Echinm escuUnius three of these primitive 
plates formed near the apiwil area, un<ier the shelter of the 
oculars, are compressed, by the formation of new plates, to form 
a compouml ti*iad, the ordinaiy plate of the ambulacral area. 
Even in the fused plate the original pore-plates can be distin¬ 
guished by shallow boundary gi‘ooves ; and we ai*e following the 
usual terminology in designating the two outer plates, which 
are bounded on one side by the intei-ambulacml area and on the 
other by the zigzag intra-ambulaenil suture, the adoml and al)oral 
primaries ; while the median pljite touching the interambulacml 
area but failing to reach the zigzag suture in its own area, is 
known as a demi-plate. The three pore-pairs in a compound 
plate are arranged, not in a single vertical series, but lie in three 
distinct longitudes. These details of plate structui'e have l)een 
recounted in order to facilitate reference to the abnormalities 
which occur, and which consist, for the greater part, of an 
imperfect complement, or an incomplete fusion of the primitive 
plates which ordinarily go to the formation of a comiK)uud ambu¬ 
lacral plate. 

In the posterior series, a, of the right posterior ambulacral 
areii I (text-fig. 138) the twenty-eighth plate, numbered from the 


Text-fig. 138. 

b 



I. 


Abnokmalities i*v Ambulacral Areas op Echinus esculentus. 

Roman numerals beneath the fifpires indicate the ambulacral area in which the 
abnormalities occur. Arabic numerals alongside the figures indicate the 
numbers of the plates, reckoned from the peristome. a and series in 
ambulacral areas. In text-fig. 142 two intcratnbulacral plates are included, 
and are numbered according to their area, series, and position in series. 


peristome, consists of only two complete primaries, a demi-plate 
being lacking. It is succeeded by a solitary demi-plate, jierhaps 
the remains of the aboral of twenty-eight, the place of which may 
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have been taken by a fully developed median. Twenty-nine is also 
formed of two priimwies; while thirty, complete as regards the 
number of plates and pore-pairs, possesses an arrangement 
altogether unusual. The apparent adoral jdate is an included 
plate, for it touches the zigzjig suture, but fails to reach the 
vStraight suture between ambulacrum and iiiterambulacruni; the 
demi-plate is present, but instead of being median, it is external, 
touching plate twenty-nine and lying in the same latitude as the 
adoral plate; the aboral primary is normal. The pore-pairs of 
the adoml and tlemi-plates aie surroumled by a deep hollow 
instead of by the usual faintly-marked peripodal groove. In 
series h of area 1 the adoral plate f)f twenty-nine has no pore- 
pair, but the median and al)oral are normal. Plato thii*ty contains 
only two single plates, a. very deep adoral and an aboml demi- 
plate. It is succeeded by a solitary demi-phite, the position of 
the pore-pair of which wouhl indicjite that it lepresents the 
missing aboral of the j>receding plate. 

In area T1 (text-tig. 139), series a, the twenty-eighth plate is 
formed of two simple individuals, ju oliably an adoral d(*mi-plate and 
an aboral j)rimarv,but the obscurity of the sutures renders ceiteinty 
impossible. Plate twenty-nine is a single primary [H)ssessing no 
poro-j)air. It is suocec^ded by a solitary demi-plate, this again 
being followed by a coinpouml {date containing four elements, the 
aboral of which lacks a port»-pair. In series /y, twenty consists of 

Text-tig. 139. 
a b 

30 
30a 
29a 
29 
28 


II. 

Abnobmalities in Ammcbackal Areas of Kchhms esnulcntus. 

(For c>xplnuati<in of tlu* lett<?rinf? sot‘ text-lig. 138.) 

a union of six primitive plates, no suture separating a first normal 
triad from a second, twenty-eight consists of two primaries, 
twenty-nine of only one, while between twenty-eight and twenty- 
nine is wedged in a small insulated jioreless individual. Succeeding 
tw enty-nine come two separate and distinct denii-plates, the distal 
about half the size of the proximal; and these are followed by 
thirty, possessing only an adoral primary and an aboral demi-plate. 

In ambulacrum III (text-fig. 140) plate twenty-nine in series a 
contains the normal number of plates, but the aboral is faintly 
marked and is imperforate. Tlie succeeding plate is also a 
normal triad, but the peripocle of the me<lian element contains 
only one pore, and must in its present condition have l)een 
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functionless. It is moreover the nearest to the centre of the 
plate, whereas the median pore-pair should lie in the outermost 
row. Series h contains two abnormal plates, twenty-nine and 

Text-fig. 140. 



80 

28 


III. 


Abnormalities in Ambulackal Areas or Echinus esculentus . 


(For explanation of the lettering see text-lig. 138.) 


thirty, each composed of two i>ore-plates. The absence of distinct 
sutures in the first renders identification of plates im})ossible, but 
the second is composed of an adoml primal y and an abonU demi- 
plate. Thirty is an intercalated plate having no corresponding 
individual in the adjoining aiubulacml series. 

Series a of area IV (text-fig. 141) conbiins but one abnormal 
plate, thirty, which is composed of four primitive plates, three of 
which appear to be primaries, only that precerliiig the aboral Uung 
unmistakably a demi-plate. Of the four theadoral is imperforate. 
In series 6, twenty-nine is composed of an adoml primary succeeded 
by a demi-plate; thirty, of two primaries, the adoral without 


Text-fig. 141. 


b 



Abnormalities in Ambclacbal Areas of Echinus csruhntns . 

(For explanation of the lettering see te\t-%. 138.) 

pores; thirty-one, of a single huge primary; thirty-one a, of a 
separate demi-plate, peiliaps an isolated portion of thirty-one; 
and thirty-two, of three plates, the adoral a large primary, the 
other two, small demi-plates crushed into tlie upper corner of the 
compound plate. Thirty is an intercalated plate with no corre¬ 
sponding individual in the adjacent row. Thiiiy-eight is also 
unusual, being composed of five elements, the adoral and median 
of which are primaries, while the remainder are demi-plates. 
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The aboral, however, almost reaches the zigzag iiitra-ambulacral 
suture. 

Ambulacrum Y (text-fig. 142) is the area the <le velopment of which 
is incomplete, and here also abnormal plates occur. In series a the 
twenty-ninth, or last plate of the series, is much deformed, for, 
while it contains the usual triad, tlie median demi-plate is pore¬ 
less ; while the adoral and aboral primaries nre much misshapen, 
the latter being roughly square and having its pore-pair lying in 

Text-fig. 142. 



Y. 

Absousialii'ifh in Amiii'I 4(’RAt Areas of Kchmm finovJt'ntua 
(For oV|)Ittnttti<»ii of tlie lettering see tovt-fig. IDS.) 

a peninsula-like cui-ner almo.st without the boundary of the 
plate. In st'iie.s h tin* penultimate plate, twenty-nine, contains 
l)ut two elements, an adoral primary and an alKinil demi-plate. 
It is followed by a large riulely-triangular plate whose apex falls 
at the junction-line of the thirteenth plates of th(‘ adjoining 
interambulacral areas. Each of the terminal plates of this 
aborted area is boundeil on two sides instead of on one by inter- 
ambulaci’al plates. 

The following table shows at a glance the relative positions’^of 
these abnormalities with regard to the resi>eetive areas in which 
they occur :~ 

Table HI. 


Art*a 

1 


11 

HI 

IV 

\ 

' 1 





— 

-i 


— 1 

Sfi-ics 

(1 

b ' 

a '' b\ 

a h 

b 

1 

a 

_1 

h 

T(»tal lu). of 
plate". 


60 . 

51 j 54 1 

_!_ 1 

j 

58 58 j 

1 53 53 ' 

21) 

1 

i 30 ! 

! 

* No. of tirt.t pinto 
, in each 


2t> 

28 28 

2t) 21) 

1- ilO , 2i) 

! 29 

1 

29 : 


; abiiornial group. 


Summarising these observations i-egarding the amhulacml areas, 
we find that, of the ten ro\rs of ambulacral plates grou|)ed in the 
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five ambulacral areas, not a single row is free from more or less 
marked abnormality. Further, all the abnormalities, with two 
exceptions, are grouped in a band, broken by the interambulacra, 
wliich pisses round the test at a definite distance from the 
peristome. The exceptions are the twentieth plate in II h and 
the tliirty-eighth in IV h. 

With regard to the apical disc as a whole there is little worthy 
of note. The plates are normal in number and arrangement, but 
the whole disc has become slightly elongated as if the jiart 
towards the abnormal area liad been dragged downwards by it. 
Consequently seveial of the genital plates have lost tlu* bllatei’al 
symmetry which usually characterises them. The ocular plate 
corresponding to the abnormal ambulacrum is of unusual shape, 
possessing four, instiHid of five, sides and presenting an angular, 
instead of an almost stmight, lioundary to the corona. The 
ocular ix)re is absent, but its position is probably indicated by a 
minute pin-hole, which fails to penetrate to the inner siu*fa<*e of 
the plate, for neither is there any sign of an internal o})ening, 
nor can a strong light pass through. 

Probable Development of the Hpecimen. 

To bring those observations into relation to one anotb(*i\ the 
most satisfactory way is to trace the ])robabh^ th^velopment of 
the shell. It is with the idea of atbn’ning an approximation 
to chronological sequence that the plates have throughout been 
reckoned froyn ths peristome^ and not from tlie apical termination 
of the series to which they l»elong. This mode of reckoning 
has the disjidvantage of increasijig the difficulty of numerical 
determin«ation owing to the excessive comf)i e.ssion of platt's winch 
takes place as the peristomal region is approached, but it has the 
advantage of following the natural course of development. For 
it is evident that, since all the coronal plates are formed around 
the maigin of the apical disc and are puslied thence dowui the 
sides of the te.st, the oldest ]dates will lie around the j>erist(une. 
Thus, counting from the ohlest plates re(! 0 gnisable tow’ards those 
more recently formed, we get a nieasure of the age of the animal 
computed iiccording to a standard, not of time but of develop¬ 
ment Thus, instead of SJiying that w hen a certain plate w'as 
formed, the test was tliree months okl, a stiitement which our 
ignorance of the growth of the Echinoid imago rendeis impassilde, 
we can say that at that time the test was, say, ten plates (dd, the 
actual ago of course being indicated by the formula where 

X I'epresents the number of the plates which luive been pushed 
over the edge of the peristome in any one series. But since we 

* Such a measure, it nmi scarcely bo said, is not absolute but comparative,for the 
first plates, and we know not how many of their Huccessors, have already Ix^eii 
pushed over the edjre of the peristome and are no lonj^er reekonahle. Assumiujr, 
however, that in each serjes the rate of pushing over is approximately the same, we 
arrive at a measure sufficiently accurate for all practical purposes. 
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<!ian assume tlmt x is approximately the same for the various 
ambulacm] plate-rows of the eanie specimen at any latitude, it is 
virtually a constant for a particular latitude and therefore cannot 
affect our comparison. 

In this Shetland specimen the development, up to a certain 
stage, appears to liave been normal. Thus on the oml surface 
not only is the amingemeut of the various rays reguhir, but 
the line of bilateral symmetry is straight; while in the minute 
structure of the plates no abnormalities occur, save the single 
iusignihctuit tleviation on area 11 where, altliough the plates 
are normal in number and in arrangement, a suture is missing 
between two triads. We are also justified in stilting that during 
the earlier stiiges of gr-owth the ocular plate opposite the abnormal 
ambulacrum was perforated by an ocular pore, and that this pore 
was cxiciipied by the terminal tentiule of the nidial wiiter*vascular 
syst^un, for* in rjo other way nin the presence of the pin-liole 
ali’Ciidy mentioned be exphiintnl, seeing that in the ordinary 
course of devel<#pment tlie very existence of the pore is due to 
tlie presence of tiie terminal tentiicle*. 

At acei'tain stag<\ when ratliermore tliau twenty-eight (‘iS-h-r) 
iirnbulacrjil plates had been foiined, or, judging from young speci¬ 
mens with a similar number of plates, when the test vvjis lictween 
20 and 25 mm. in diame1ei% s(3me functional der’jingement took 
place. As an immediate consispience ambulacrum V cetised to 
grow, no moi’e phites being added to thiit area after the tliirtieth. 
But i) nrore generiil disturlmnce also occuired, for* in (*ach of the 
rows of the tii e ambulaci*Ji abnoimial plates wer*e fornred ; and in 
these groups of alnniations, containing sometimes a secjuence of 
jis many as five jxx'uliar* plattjs, the first abnormal plate, as a 
glance at Table 111. will show, is the twenty-eighth or the 
twenty-ninth or, in a solitjiry cjise, the thii'tieth. Tliis approxi¬ 
mation of numbers indicates, as we have already shown, that the 
})lates wert' formed approximately at the same stage of develop¬ 
ment; and the signilimnce (»f the close nurneric^d corr*espondence 
l)etween tin* commencing |K 3 ints of the abnormal series is not 
lessened when we consider tlie difticulty of counting the number of 
plati^^i at the edge of the jHu istome, anil the uncei*tiiinty as to the 
relative numbei*s that have been pushed off during development. 
In themselves, considered sepu*Htely, the abnormalities described 
are jun hajis of little significance, although w'c liave l>een unable 
to find, from examination of other tests, that such abnormalities 
are of freipient occunence. But that abnoi*nmlities so distinct 
should manifest themselves at all jxrints of the test at pi*actically 
the same pericxl is indeed I’emai’kable. Thei'e can be but one 
-explanation, namely, that a general der-angement affecting all 

• “[Die PrimordiaUeiitakt*]] wenlcii eiidlicli von den sick bildonden Hiuliah 
(Ocellar-)Platten dortni Hand sic InTiihren, nmwai'hsen und siiid so zu den 
Teniiiuab oder Kndfiihleni tfcwordeu.... Sie troten dann durch einen Porus der 
Plntn* hiiidurcb.” Hamann, Otto, “ Die Ecliinixlermon “; Bronn's Klassen und 
Ordimngen des Tbicr-Keichs, ii. Bd., B Abth, p. 1167. 

Proc. Zool. Hoc.— 1908, No. XLII. 
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the ambulacral areas took place about the time that ambu¬ 
lacrum V ceiised to grow. The derangement was in most cases, 
however, only a tempoiury one, for in all the areas, save No. V, 
the elasticity of the organism appears to have overcome the 
functional disorder, and after the formation of a few unusual 
plates, the normal growtli was resumed. Nevertheless, a slight 
indication of after-effect is afforded by diftei’ences in the size of 
the tubercles, for a ciu*sory glance shows that they are smaller 
above the affected zone than below it. This variation, however, 
is somewhat discounted by the fact that even in normal speci¬ 
mens a similar, though lam marked, difference in size exists 
between the tubercles alx)ve and below tlie ambitus*. 

The disappearance of the two rows of ambulacral plates from 
area V rendered necessiuy considenible modifications in the test, 
and this regulation was canded out mainly in two wa>\s. The 
plates of the adjoining interambulacml areas increased a little 
in length and considerably in dej»th, and closing in around the 
truncated area came together in the mid-line, Avhore they were 
united by a zigzag suture. As a direct result of the increast* of 
the plates, the sutures in the neighbourhood became distorted. 
The increase in the size of the interainbulacral plates, however, 
was not sufficient to make up foi* the Iosn of a double row of 
ambulacinl plates measuring over 15 mm. aci’oss, hence am^ther 
modification became necessaiy in order tlait the space between 
the adjoining areiis on each side might be spanned. Tliis was 
brought about by the plat(»8 passing dir'ecdly across the sf)ace 
instead of building a niatei ial-wasting globular dome, the result 
l)eing evddent in the ilattent»d portion of the test which lies 
between the trinicat(‘d ambulacrum and the apical disc. 

The increase in the deptli (that is, direction of sliort axis) of 
tlie plates, and the ffattening of tlie suiface of the shell have 
together had the effect of pushing the incomplete amhulacriim 
further from the ajneal area, so tliat it lias come to form tla* 
centre of a distinct bulge in the outline of iliti test, while it lias 
also given rise to an abnormally flatteiieil area on tlie oral surface. 

It was perhaps at this period of disturbance that the terminal 
tentacle disappeared and that fresh deposits of calcaieous matter 
began to close up the unoccupied oc’ular pore. 


Relation to Previously Described Cases of a 
Similar Character. 

Mr. W. Bateson heus brought togethei’ the cases of abnormality 
in the major symmetries of Ecliinoids ivcorded prior to 181)4 t. 
The remaining records up to 1902 are memtioned by Hamann t. 


* P. Jeffrey Bell; ‘ (’sitaloj^ue of British Kchinodcriiih in the Brit. Mus. (Nat. 
Hist.)/ p. 162. London, 1892. 

t BatoHon, W., ‘Materials for the Study of Variation/ pp. til ef seij., Loudon, 
1894'. 

X Hamann, Otto, /. o. p. 1293. 
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We can find no later reference to new descriptions of abnor¬ 
malities of a similar nature in major symmetries, although two 
etii’ly cRses ai’e mentioned by Gauthier * which Bateson appears to 
have omitted. The first, a specimen of Echmohrissm orbicularis^ 
is described by Cotteauf as having the anterior ambulacrum 
completely atrophied ; the secrond, a Pyrina ovulum^ in which the 
right })Osterior ambulacunim was wanting, has also been described 
by Ootteau J. 

The majority of the eases cited belong to fossil forms, this 
being no doubt due to the greater readiness with which an 
abnormality may be detected in a clean fcxssil test than in a 
rec<*iit well-preserve<l s[)ecimen, where plate-groiij)ings are 
obscured by epiderm and spines. The cases to which the present 
exanqde beai's closest resemblance ai*e those grouped by Bateson 
in his class (2), wherein the sj)ecimenK are distinguished by 
the “partial or tobil disappeanince of a definite ambulacrum or 
interaiiduilacrum,” At first glance the panillel l>etween the 
Shetland specimen and the AW//adescribed by Philippic 
ap])ears to be almost complete, but in that case, as in the specimens 
descrila'd by Bcdl i|, (Jhadwickand Osborne**, the defaulting 
member constitutes a comjdetti morphological system, the hoino' 
logue of an Ast(‘i*oid I’jiy, whereas in the present specimen ordy 
the ambulacral poition of a my has suffered reduction. There 
is a much closer resemblance to specimens of Ue.miasier^ described 
by (Jauthiei ’H', in which only the ambulacral portion of a my has 
disiq)pea!*e<l, (.)f those specimens the case of Hem Ulster hnlneusis^ 
No. 1, apj)eai*s to show the closest analogy. There the corre¬ 
sponding ambidacrum, the left postei'ior, has partly+i disappeare<l, 
having at a certain stagi* receivetl a check in develojiment, 
tin* stage being indicated by the <lying out of the ambulacral 
}M>res and by a slight depr(*ssion in the test. A.s a con- 
se(juenc*e foui* sets of int<*rainbulacml plati‘s follow on(‘ another 
without intenaiption, and the posterior intemmbulacral suture 


* (iauthiri*. M. V., **Sur ^iiielquos l^chinides inoustruonx n))partt*naiit hu genre 
Heuna^ter." C\ K. Fnuie. ixmi I’avanc. des Scienees, 13th Ses^,, l8St 

(Pari'*, ISSo), i>. 

f Cottean, (i., I'ichinide-^ nouveaux on pen conuus, 1862, p, 66, pi. ix. 

^ t’ottean, (i., 1. r., 1n 67, p 163, pi. wiii, 

I Philip]ji, F. W., Aivh. iur Nuturg. iii, 1837, p. 211, and plate. 

|; Bell, F. .Jelliey, Jouni. Lniii, Nk* (Zool.), 18H1, p. 126, and plate. 

^ CMiadwiek, II, C., "‘Note on a Tetrameroux mpe»‘\inen of Kchinm esvulentm", 
Tran** Luerj)ool Biol. Soe , iSps, p. 2Ss, and plate. 

Oshonie, II. h., “A cuhe ot variation m the iminhcr of ambulacral system'^ of 
Avbnvia ituiu'luJafa " : American Natundi>t, vol. xx\ii. 1898, p, 259, and figs. (The 
reference to ljuug’s ‘Comparative Anutomy,* vol. ii, p. 321, i> evidently a ^lip for 
p.3U.) 

ft Gauthier, M. V„ 1885, /. c., p. 258, and pla^e. 

.tt Bateson weiiis to err in placing this example among thoxe in which “one 
ambulacrum is trhoUti wanting in the alfeeti*ii radius'’ (/. c. p. fid); for while the 
functional part of the amhulucrum is not represented on the test, as found, yet in 
thoeuilier stages ot development the ambulacrum apparently did exist, for beyond 
the point where the ambulacral gioovc ought to rim “ iipparaissent quchpies paires 
de pores urroudis, qui continmmt l airo ambulacraire de Fautre cdtiS [that is, the 
oral side] du fasciolc.” Gauthier, /.c., p. 269. 
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has become somewhat distorted. As in our case also, the 
complement of apical plates is perfect, while the ocular pore 
(Bateson says merely “ ocular ”) corresponding to the imperfect 
area is absent. There is thei'efore a remarkable correspondence 
between the two examples. 


Possible Origins of the Abnormalities. 

In the majority of such cases as ha,ve been descrilKid, authoi‘8 
have made no reference to the pioliable origin of the abnormality. 
Oauthier dismisses the wiseof Hemimter hatmn^is, above mentioned, 
with the Tiither depreciatory remark, “il ne presente qu'une 
simple atrophie.” Bateson in his i*eiuarks prefacing the summary 
of the Echinoderm variations, says that “ it (uinnot be doubted that 
the variation[sj seen in Echini... are truly (‘oiigenital. Similarly, 
though in Asterias^ tkc., reduction in the number of arms might 
otherwise be thought to be due to mutilation, it (*annot be so in 
Echini.” But while the majority of the abnormalities appear 
to be congenital, so sweeping a statement must be avoided, since 
it would preclude our even considering the possibility of inaction 
to immediate external influences. For, although in the meantime 
we cannot definitely point to any member of n major symmetry 
which has demonstrably sufiered alteration tbi’ougb external 
factors, the occurrence of such altemtion is not at all impi’()bable, 
considering the extraordinary sensitiv^eness of 8ea-ITivhins to 
unusual conditions of env ironment t. 

Haiuann, reiilising the difficulty of confining attention to only 
one of several possible (pauses, sjiys, in his I’esimie of the form- 
abnormalities in Echinoids, that, sliould the abeiT}Uici(‘S not be 
due to discontinuous congenital variation, tlieir )rigiii miglit 
be set down to loss and subsequent regeneration or to fusion J. 
Renamed in imcordance with this conception of tlie potential 
influence of external fmotors, Class (2) of Bttteson becomes, 
according to Hamanii, that of incoin])lete regeneiutiou (“ unvoll- 
standige Regeneration ”). But even this conception confines 
the possibilities within far too narrow limits. “ Loss’’implies 
the previous existence of some pirt which disappears, and it 

* HateNon, 1894, 1, c. p. 4B3. 

t Lo Bianco HtateK tliat on the coa«t4iiie, where, previous to the 1906 eruptioiiK 
of Vesuvius, tliousands of Echini had been scattered on the rocks, not a single live 
si)ecimen could he found suhsomient to the ash showers. None of the other marine 
invertebrate groups mentioned by Lo Bianco suBereil to the same extent as the Sea 
Urchins. Lo Bianco also denionstratcw that in the ease of the artificial introduction 
of ashj’ material into a vessel containing Echini, the Echini had already begun to 
putrefy on the morning of the third day after the experiment began, wJiile two 
days later the organs were completely macerated and the spines had fallen off. 
The rapidity with which the Sea Urchins succumbed shows sensitiveness to derange* 
ment of function. I^o Bianco, Salvatore, “ Axioiie della pioggia di cenere, enduta 
durante Teruzione del Vesuvio delT Aprile 1906, sugli animali marini '*; in 
Mittheil. Zool. Stat. Neapel, Bd. xviii. Heft i. 1906, pp. 91 et $eq. 

J “ Wenn die Abnonnitaten nicht sprungwoise cumgenitale Varietaten sind so 
Ici&me fiir ihren Urspning Verlust und nachtragliche regenerative i^rocesse.... 
Oder Verschmeltzung in Betracht.’* Hamatin, 0., I, c,, p. 1294. 
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is almost impossible to conceive that, in a Sea-Urchin where the 
morphologiciil systems are welded together into a united whole, 
a definite area could be lost in part, in the w^ay that the arm of 
a Starfish could be lopped off. It is possible to conceive, however, 
that damage to the growing point of an areti might check, 
temjK)rarily or permanently, the growth of that area. More¬ 
over, it is not necessary to suppose that the damage be followed 
by regeneration, although test-regulation must be an almost 
inevitable consequent. We assume that, sine.e the whole question 
is one of majf)r symmetries, the regeneration i-efeired to by 
Hamann is regeneiution in a major symmetry as a whole (i, e., the 
equivalent of the regrowth of the arm of a Starfish) and not the 
insignificant substitution of new’' plates for broken ones, a form 
of regeneration the compai-ative triviality of which is better 
indicfited by tlie term replacement (the reparation of Prouho). 

On account of these difficulties the phmse incomplete re¬ 
generation '' cannot tiiken to compi*ehend tlie connotation of 
ilateson’s Class (2), for neither loss nor i-egeneiution is an essential 
agent in producing such results as are incliuled in that class. As 
a w ider designation ami one which M*ems to include most of the 
possibilities, w’e suggest an*eMed derelofmeni, 

Congenibil variation—facile phrase—might w’ell account for 
the original abnoi*malities, and test-adaption for the subseejuent 
and conseejuent distoi*tions. But as an alt/ernative to congenital 
variation, reaction to immediate external influences ap})eai's to 
offer an explanation as probable and more simple. Although lack 
of experimentation rendeis conjecture wmiewhat hazardous, it is 
possible that some \'oi’acious enemy ^ or some wave-borne rcx;k 
fnigment might bmik not only the newiy-fonned and exti'emeh’' 
delicate plates at the apic^il end of an ambulacrsil area, but along 
with them miglit <lamage, either indiivctly, by <lestroying the 
contixdling nerve, or dim'tlj", that portion of rnasenchyme in 
which the ambulacnd jilates are built up. The cheek to further 
development received by the ambulacrum would give an oppor¬ 
tunity to the iutenuubulacral plates on etu^h side to push outw’ards 
and U8ui*p the position hitherto occupieil by the ambulHcmm; 
and even if new genemtive mesenchyme were themifter to be 
i*egenenited in the old ambulacral position, it is conceivable that 
by an adaptation of function these new' plate-forming cells might, 
instead of forming new and independent plates, mnforce the 
intenimbidocifil-foiming cells, by deiositing their calcai'eous 
material along the edges of the intenimbulacml plates. Such 
reinforcing power would account for the greater depth which 
cliaracterises the inteminbulacml plates betw’een the abnonnally 
truncated ambuhiciiun and the apical disc. That in such a case 

• Proubo lias observed yoniigr Mullets not only siiatohin^ off the spines but even 
rmisiDK the epiderm on tlie surface of J)oroeidari$ papilfata. Such a wound is 
sufbeient cause the underlying plates to be thrown oft* and replaced. I^uho, 
“Reeherches sur le IJorocidariM papiltata et quelques nutres Eebiuides de la 
Mediterran^e : in Arch. Zool. £xp4r. ser. ii, vol, 6,1887, p. 260. 
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broken plates would remain to demonstrate the occurrence of an 
accident is not to be expected, for the researches of Pi’ouho^ 
show that, in Doroeidaris papillata at least, broken plates are 
rejected and are replaced by new* ones. All therefore that one 
could expect to find in place of the plates originally damaged 
would be plates irregular in outline and in structure, and such 
exist in our specimen a.t the truncated end of the ambulacrum 
ivide p. 653). 

It is more difficult with a particular-accident explanation to 
account for the abnormalities which occurred on all sides of the 
test simultaneously with the destruction of the ambulacrum. A 
serious accident to any animal is followed by a general loss of 
vitality, and such a loss is very likely to be reflec’ted in those 
pai-ts which are in most delicate equilibrium, that is, in the 
parts where growth is taking place. Of the thirty abnormal 
plates which occur in the band coinciding with the truncated 
ambulacrum, twenty-two are deficient in the number of primitive 
plates of which they are composed, while of the remaining eight, 
four are deficient as regards the possession of pore-pairs. These 
deficiencies agree well with the idea of loss of vitatility, for they 
seem to indicate that at that perio<l, primitive plates were forme<l 
with less than the usual rapidity, the result being that owing to 
the decrease of pressure from newly-formed plates, only two 
pore-plates, instead of three, were compressed to form a compound 
ttmbulacral plate. 

An explanation of the abnormalities in the Shetland specimen 
such as that given above is of necessity largely conjectural. 
Whether it altogether meets the recjuirements of the case must 
be left to the decision of experiments, in which the natuial 
conditions surmised are I’eproduced as nearly as possible by 
artificial methods. 

SUMMAEV. 

The imperfect development of this test of Echinus escvlenius 
is expressed in ;— 

(a) General shape, —Flattened, with a bulge at one portion of 
the ambitus, and above the bulge a depressed area of the coi'ona. 

(b) Major symmetries ,—The left posterior ambulacrum does 
not exist after its twenty-ninth plate (counting from the 
peristome). The corresponding ocular plate is present, but its 
shape is unusual and its pore is a mere pin-hole. 

(c) Plate details ,—On the twenty-eighth, twenty-ninth, or 
thirtieth plate of each of the ten ambulacral rows a series of 
abnormalities begins, the abnormalities consisting, for the 
most part, of deficiencies in the number of primitive plates 
forming a compound plate. 

Less marked divergencies from the normal can be detected in 
the sizes of some of the plates and in the irregular coui*ses of 
certain of the sutures. 


♦ Prouho, H., I, c, p. 261. 
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The stoppage of the growth of the ambulacrum and the plate 
abnormalities occuri^ed approximately at the same time, and it is 
suggested that they may be due to functional disturbance caused 
by some external agent. The distortion of the test subsecjuent 
to the arrested development of the ambulacrum has been brought 
about by a process of i-egulation. 

The specimen of Kchinua eacnlentus above descriVjed has been 
deposited in the Royal Scottish Museum, Etlinburgh. 

EXPLANATION OF PLATE XXXIII. 

1. Teftt of abnormal Kchhiut e$culenin» viewed in plan, natural size. 

Fiff. 2. Test of abnormal Echinus esculmins viewed in elevation, natural size, 

Lelterinjc:—»a., madreporic plate; /./>., plate which terminates Area V; the 
remaining syinliols indicate the various areas according to liOV^n’s system. 


.'h Observations on tlio Minute Structure of the Spicules of 
('ul<*ar(‘ous Sponges. By E. A. Minchin, M.A., V.P.Z.S., 
Professor of Protozoology, University of London, and 
1). J. Reid, M.B., O.xM., F.Z.S. 

fReceivetl May 12,1908.J 

(Plates XXXIV.-XXXVII.*) 

Introduction, 

The minute structure of cal«\reous sjwnge-spicules has been 
the subject l)ot.h of uiucii lal)orious investigation and of many 
eontiudietory sbitements. In regjtrd to the structure of siliceous 
sponge-spicules investigators are praetioiilly agieed ujx>n the 
following jK)ints :—the mineral matter of the spicule, or spicule* 
my, JUS the wuse may be, forms a hollow tul>e with a relatively 
thick wall; in the lumen of the tube, termed the axial canal, is 
hxlged an axial filament of organic nature; the siliceous tube 
may be homogeneous iu .structure or may In* stiutified, that is, 
eomposeil of concentric layers of silica alternating with fine layem 
of organic material; and the outer surftice of the siliceous tul)e is 
envelojx»d in an outei*niost layei* of organic substance forming a 
sheath to the whole spicule. Thus iu siliceous spicules we find, 
apparently universally present, the following paiiis, passing from 
within outwards:—(1) the axial filament, a definite structure 
that win be isolated by hydrofluoric acid ; (2) the siliceous tube, 
Btratifie<l or homogeneous; (3) the spicule sheath. Turning now 
to calcareous s|>onge-spicules, it is found that the only point on 
which all investigators are agreed is the pi'esenoe of a sheath 
enveloping the surface of the spicule. Tlie following brief 
liistorictil summary of the statements that have l)een put forward 
will make this clear. 

* For explanation of the Plate«, see pp. 675-676. 
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Historical Review of the Question. 

Gmnt (1826 *) pointed out that in cei-tain sponges the skeleton 
is calcai^ous, consisting of carbonate of lime, and exliibiting no 
trace of phosphate of lime. In Spomjia (Grantia) cowpressa he 
described the rays of the ti'iradiates as “ hollow within, shut at 
their free exti*emities, and having no superficial openings; but 
their internal cavities communicate freely at their point of junc¬ 
tion and form there a small centml reservoir.” The monaxons 
ai’e described as “ distinctl}'tubular and shut at both extremities.’^ 
Of the trinidiates of (Lemonia) nirea la* remarks, “their 
intemal cavities are very distinctly seen.’’ 

Schmidt (1862), on the other hand, included the s])icules of 
calcareous sponges in that category of spicules in which both 
central canal and lamination were entirely wanting. He considered 
it beyond doubt, however, that organic substance takes |>art in 
buihling up calcareous sponge-spicules, since l>eating pi'oduces 
small vesicles in them. 

Bowerlwink (1864) described the effects of heat on siliceous 
and calcai’eous 8ponge-S[ucules, and concluded that the latter 
contained so great a pi’oportion of calcareous matter as to prevent 
their disintegration by heat. He stated the concentri(‘ stratifica¬ 
tion to be visible in the tmnsverse fiactures of any spicule,, 
calcareous or siliceous. 

Kblliker (1864), on the other hand, was unable to find any 
stratification or other internal structure in calcjireous sponge- 
spicules, and considered it doubtful if they contained any organic 
matter, since no residtie was detectinl if the spicides wei-e dissolved 
with acids. He described the spicule-sheaths in “ Xarcloa span- 
giosa^^ (probably a synon 3 "m of Clathrina co7itorta, rule Miiudiin, 
1898, p. 533, footnote, and P. Z. S. 1905, ii. p. 17). In siliceous, 
sponge-spicules, however, Kdllikei* observed and descril)ed, in 
detail, the axial filament and the stiutification of the silicii. 

Lieberkiihn (1865) oljserved in the gastral raya of the quadri- 
radiates of Leucosolenia “ a fine laj^er of the contntctile substfince, 
which protrudes between the ciliated cells and either envelojies 
the spicule partiallj^ or completely as a fine layei*, or only surrounds 
the foot of it as a stronger thickening (Anhaufung).” I'hese 
sheaths were left behind when the spicule was dissolved with 
acetic acid; they were consideretl by him as I’etiactile. From the 
description it is evident that the structures observed by LieWrkiilm 
were reallj^ the cellular shefiths or gastiul actinoblasts enveloping 
the projecting gastral rays, and not the true spicule-sheaths. 

Carter (1869) stated that the spicules of Grantia cUiata tUffer 
from those of siliceous sponges in lacking a central canal; but in 
his later note of the same yejir, he niodified this statement and 
admitted that something like a central (Mmal may often be seen 
towards the base of the stmight arm of a trittidiate; while for 
the most part theie is no trace of a central canal noi* of tho 

* For bibliography, see pp. 674-5. 
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concentric lamination seen in siliceous spicules, although both 
siliceous and calcfireoua spicules break with a conchoidal fracture. 
He points out that a central canal is very obvious in siliceous 
spicules, whereas in the ciilcareous one you can only fancy its 
existence here and there.” 

Haeckel (1872) descjribed the structin*e of calcareous sponge- 
spicules in a most detailed manner. The spicule-sheaths were 
stated by him to be structureless envelopes aiising as a thickness 
of, and separjition from, the ground-substance; which, it must be 
remembered, Haeckel regai*ded as a syncytial mass of protoplasm 
or sarcodine ” formed l»y fusion of cells, and not as a secreted 
gelatinous mesoglmal layer, Jis it is now univei*sally held to l>e. 
Haeckel contradicted Liel)erkuhn*s statement tliat the sheaths 
were I’etractile. Each spicule or spicule-ray, acconliiig to Haeckel, 
consists of a system of numerous very thin concentric laminse, 
having the form of hollow cylinders or cones, surrounding a 
common axis, a very fine central filament. Tl»e stmtification and 
the axial filameiit were stated to be univei'sally present, though 
the filament was much finer and moi*e difticult to make out than 
in siliceous spicules, and sometimes not visible unless the spicule 
were iiiodemtely heated, whereby the axial filament was ctiused to 
turn lm>wn and then became visible by obli(|uely transmitted 
light. The axud filament was stated to run up to the tip of the 
spicule and l>eeome continuous with the “ siiifodine,” from which 
it scarcely, if at all, differed in chemical nature. At the centi*e 
of trinuliates and fjua^lrinidiates a small spherical hollow was to 
l>e seen, in which the axial filaments unite. 

The spicules were sbitoil by Haeckel to consist of calcium 
carbonate and water together with a vaiying amount of organic 
matter, termed by him “ spicniin,” which was left behind as a 
(Toloiii’less and structui*eless residue when the spicule was dis- 
solve<l by weak acids. The spiculin substance did not stain in 
airmine, i(Hliiie, <fec., ami was dissoh'ed by cjiustic alkalis; its 
presence was sbited to be best demonstnited by moderately 
heating the spicules. By the amount of spiculin present the 
spicules couhl be placed in a series with two extreme types, the 
one poor, the otlier rich in spiculin. The two extitunes were 
stated to be distinguishable at first sight under the microscope, 
the spicules I'ich in spiculin appearing <larker, more refnictile than 
those poor in spiculin, which were dull and pale in appearance. 
The phylogenetically older forms of spicules, that is to say, the 
monaxons of sim{)le foi-m and the regular trii'adiatc's, were stated 
to contain least spiculin ; the phylogeneticjilly younger forms of 
spicules, such as the sagittal triradiates, possessed most spiculin. 

Leiulenfeld (1885) state<l that spicules of calaireous sponges 
cjonsisted of (?arl)onate of lime mixed with organic substance; 
by treatment with gohl-potassium chloride the spicule wivs shown 
to consist of “ a greiit number of small prisms, p*inillel to one 
another, mdiating from the axis,” which was “ a cylindrical cord 
of organic matter without lime.” The oldest part of the spicule 
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was stated to contain more organic substance than the younger, 
e. 6, outer parts. 

An entirely new epoch in the study of calcareous sponge- 
spicules was inaugurated by the elaborate and exhaustive inves¬ 
tigations of Ebner (1887), by whom and by Sollas, independently, 
the peculiar crystalline nature of these spicules was discovered ; 
namely, the fact that each spicule, whatever its form, behaves 
optically like a single crystal of calcite. As regards the minute 
structure of the calcareous spicules, Ebner’s results differ totally 
from those of Haeckel. Ebner was unable to find any residue 
after dissolving the spicules with various acids, and his attempts 
to demonstrate any such organic residue with stains gave negative 
results. He explained the optical diftereuces l>etween the two 
types of spicules, described by Haeckel as J’ich and poor in 
spiculin respectively, by the fact that in the regular triradiates 
the crystalline optic axis is vertical while in sagittal forms it is 
inclined or even horizontal, in the facial aspect of the spicules. 
Ebner pointed out fui-ther that the “ browning ” of the spicules 
produced by heating is not due to the h)rmation of t?arl)on 
through charring of orgiuiic substance, but is due to the disen¬ 
gagement of fine bubbles of gas in the substtinc;© of the spicule 
(compare Schmidt), making it opaque by transmitted light, milk- 
white by reflected light; with stronger heating the gas breaks up 
the spicule with decrepitation. Ebner found, however, cei'tain 
differences between calcareous sponge-spicules and pure calcite, 
and analysis showed the presence of magnesium, sodium, and 
sulphates, as impurities mixed with the calcite comprising the 
spicules. 

According to Ebner the axial filament of Haeckel is due to the 
axial poi*tion of the spicule having a different composition to the 
peripheral portion, rendering the axis more easily attacked by 
acids, by the action of heat, &c.; but the diffei’ence between 
axis and periphery is a gradual and quantitative, not a shaip 
qualitative contrast. Ebner foumi the alleged .sti-atification to 
be present only in a few spicules, mostly very large forms. He 
studied the stratification of the huge trimdiates of Leucaltis 
BoUday and the large monaxons of Ijema/i^ra oBj^era and A. aim- 
cornis^ and found it also due to a special distribution of more, or 
less, decomposable substances in different parts of the spicule. 
Thus the appearance of an axial filament and of sti-atification are 
both due to a similar cause, namely, the periodic deposition of 
more, or leas, pure calcite in the building up of the spicule. 

Ebner concluded from his obseiwations that the spicules of 
Caicarea are mixed ciystals consisting chiefly of calcite without 
organic substance, but c?ontaining inorganic impuritie.s (Na, Mg, 8, 
probably also water), and that the conditions of the mixture 
differ at different periods of the growth and in different paH fof 
the spicule. 

Lendenfeld (1891), while quoting Ebner s results, reiteiated 
his former statements to the effect that “Each spicule-my 
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consists of a thin, somewhat turbhi {triih) axial thread, enveloped 
by the hyaline (glashell) spicule-substance. In the latter a con¬ 
centric stratification round the axial filament is to be recognised 
{I c. p. 369). 

Minchin (1898, p. 569) stated that the spicules of Clathrina 
coriacea^ if treated with j>icro-nigrosin (satuiuted solution of picric 
acid in water, 9 volumes; 1 nigrosin in water 1 vol.), showed 
the sheath and the axial filament, left behind after solution of the 
calcareous matter, end stained blue by the nigr osin. 

Biitschli (1901) published elaborate investigations upon the 
minute structure of siliceous an<l cijleareous sponge-spicules, 
taking the large monaxons of Lencamlra asjyera as examples, of 
calcareous spicules. His results weit', in the main, confirmatory 
of Ebnev^s. He found that moderate heating produced a finely 
alveolar structure in the spicrde. No axial ainal or filament was 
found to be present; the axial thread, sometimes visible after 
moderate heating, was stated to be due to a modification of the 
calcareous substtince, which at the central pait of the spicule was 
distinguished from the lemaining j>art by gi'eiiter refi'actility and 
by being more easily attacked by acids. No trace of an axitd 
filament or sheath waa found when spicules were dissolved by 
acetic acid. The stnitification was as(*rihed to the concentric 
ari*fingeinent of the minute alveoli comfwsing the spicule. 

Urdike Ebnei*, Biit^dili found small quantities of organic 
substance left when the spicules were dissolved witli hydn)chloric 
acid. The spicule-sheaths were found to be not pui-ely organh? 
in nature but to contain a certain amount of inoi-ganic matter, 
pix)bably cjilcium carl>onate. 

Maas (1904) and Weinscbenk (1905) agree in Jissuming that 
the ailcite of the spicule must l)e combined with finely divided 
orgjinic sulwtance. Maas explains the solvent action of caustic 
alkalis on the spicules by the sup{)Osition that the caustic attacks 
a substance holding together* the constituent |mrticles, and so pro¬ 
duces a disaggregation of calaireous elements wdiich were formerly 
erysbillogniphically oi-ientjited. He considers the phenomena 
seen on heating to be exjdicable also on the assumption of a 
finely <listributed organic material in the spicule; and he showed 
that when the sponge is grown in water deprived of CaCOj, the 
organic substmtum alone of the spicule is secreted. Weinstbenk 
dwells on the difterences between calcareous sponge-spicules and 
pure calcite, and considers these difterences, and also the pecidiar 
form of the spicules, explicable only by the presence of a fine 
oi’ganic tissue in the spicules. 

Biitschli (1906) controverts the sttitements of Weinschenk 
upon certain points which are of secondary importance for the 
subject of this memoir, and maintains his former position. He 
denies that the opacity and decrepitation produced by heating is 
due to the presence of organic matter in the spicides. 

It is seen from the foregoing that opinions are gi*eatly divided 
upon the question of the structure and composition of ciilcareous 
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sponge-spicules, and especially with respect to the amount of 
organic matter present in them. While Haeckel, Lendenfeld, 
Maas, and Weinschenk assert or assume the presence of con- 
sidemble quantities of organic substance in the spicules, Kdlliker 
and Ebnei* allow none at all except in the sheath, and Biitschli 
admits the existence only of a ti‘ace of organic matter and 
considers even the shetith to be largely inorganic. It should be 
further j)ointed out that the two most detailed investigations 
mK)n this question, namely, those of Ebner and Biitschli, were 
based, so far as the composition of the s[)icule8 is concerned, on a 
very limited number of forms; Biitschli, in fact, studied only the 
large monaxons of Le/acandra aspera. Hence thei*e is a possibility 
that their investigJitions do not cover the whole range of varia¬ 
tion that those spicules may present. Both Ebner and Biitschli 
worked at the largest tyj.)es of spicule that they could obtain, in 
order to facilitate the handling and treatment of the material. 

Observations upon Ccdcareons Sjwnge-spicules. 

Our investigations have been directed towards endeavouring to 
demonstrate the existence of a residue after decalcific^ation, by 
means of specific stains, as Ebner attempted to do, but without 
success. It is obvious that if any organic residue were left after 
decalcification, it might be expected to have an affinity for certain 
stains and not foi* others, and might therefore In? demonstrable 
only by iiietins of particular dyes, so that the negative results 
obtained by Ebner would not necessarily disprove the existence 
of an organic residue. We obtiiincMi in all cases pcxsitive results 
with nigrosin, as stated previously by one of us (Minchin, 1898), 
and also with the allied stain indulin. In our investigjition we 
have mjule use chiefiy of the spicules of Clathrina < ontorta, but 
we have examined the spicules of several other s{)ecies: of Olath- 
rinida?, Clathrina clathrifs and Asmndra falcata ; of I^uco- 
soleniidap, Leacosolenia Ueberkuhnii and Z. complicata ; and of 
Heteroccela, Sycon ciliatamy Lencaudra aspera, and Heteropegma 
nodus-gordii. 

Our method of pi-ocedure was as follows. A piece of the 
sponge taken from a specimen preservenl in alcohol was washed in 
water and placed in a tul)e of a small hand-centrifuge with a few 
drops of Eau-de-Javelle, and gently shaken. In a short time, 
generally al>out half-a-minute, the sponge is dissolved into a 
cloud of spicules. The tube is then filled up with distilled water 
and shaken up, and then with the centrifuge the spicules are 
driven down to the l)ottora of the tube. The liquid is then 
carefully poured off, taking care not to disturb the spicules, the 
tube is filled up again with water, sliaken up, and the process 
repeated. In this way the spicules can l)e given three or four 
washings in as many minutes, ami are freed both from organic 
matter of the sponge-bcKly and from the Eau-de-Javelle. The 
next procedure was usually to add to the tul>e containing the 
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spicules in distilled water a few drops of ordinary gtycerine and 
albunien>8olution, such as is used for sticking sections on slides. 
The spicules were shaken up in this and then centrifuged down, 
after which a drop or two of the fluid, with the spicules, was 
drawn up with a pipette, spimd out on a slide, and dried oflT on 
the paraffin oven. When dry, the spicules were fixed on the 
slide by plunging it into absolute alcohol, whereby the glycerine 
is extracted and the albumen coagulated. The spicules can now 
1)6 decalcified and stained in any way that is (lesired. Other 
methods of iml)edding an<l fixing tht* spicules were also tried but 
were not satisfacitory. By means of the alhimieii solution, 
provided that neither too much nor too little be uso<l, goo(i 
permanent prepanitions of the decfdcifi<i<l and stained spicules can 
1)6 mode and mounted in Canada balsam. 

In addition to this methml, spicules in distilled water, without 
addition of albumen, were tivated with jicids and stains ami the 
efiects of them watclu?d umler the micros<*ope. Hince the spicules 
treated in tliis manner were not fixe<l to the slirle, it was impos¬ 
sible to wash out the stain ami mount them permanently in 
Canada balsam, but it was possible to ob^^-rve in detail the effects 
of the fields and stains upon the spicuhs, and there was the 
advantage that the results were not complicated by the presence 
of the albumen, which is itself staiiuMl by l)otli nigrosin and 
imlulin. 

The Spicuhs o/Clathrina contortji*. 

Weshallliegin with an account of the rtisultsattiiined with the 
8picules of Clathrina contoria, of wdiich we had a very abundant 
material; the difrerem’es presenU^l by t)ther species will be noted 
tjubse(juently. Spicules fixed to the slide with albumen were 
treatetl for about half-an-hour with a combination of an acid and 
a stain in the following projioiiions :— 

^ to ry^ of acid in distilled water, except in 
the case of picric acid of which a sjituiateil 


solution wfus used . 9 vols. 

stain in distilled water . 1 vol. 


In this way, picric, nitric, acetic, ami hydixxddoric acids were 
combined, mspectively, with either nigrosin or indulin as a stfiin. 
After staining for 2t) minutes or half-an-hour, the preparations 
were washe<l with distilled water, absolute alcohol, oil of cloves, 
and mounted in C^anada bfilsam. The results in all cases were 
the same. The spicule was completely decalcified, and left ladiind 
a deeply staine<i sheath, and an axial filament in each ray (figs. 1- 
10). The best and clearest results wera obtainetl w ith the picric 
acid combinations; w ith the other acids tlie filaments were 
stained just as deeply, but there was a frecpient temlency to form 
a flaky deposit which obsoure<l the result. 

* For an account of the spiculation and nomenclature of thin sponge, see Minchin. 
1\ Z. H. 1906, ii. pp. 3-90. 
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The same combinations of aci<ls and stains were also applied to, 
the spicules placed on the slide in water, without any albumen. 
When treated in this way, the sheath of the spicule stains so 
deeply as to largely obscui*e the axial filament, either on account 
of the spicule being exj)Osed on all sides to the action of the stain, 
or because the preparation does not go through the processes of 
washing and clearing necessary for a permanent preparation, 
processes which probably extract a certain amount of the colour, 
llie deep colour of the sheath is especially marked in the combina¬ 
tions with nitric, hydrochloric, and acetic acids, more so than 
with piciic acid. The fact that the sheath stains so intensely is 
of intei*est, since it show^s that the action of Eaiwie-Javelle in 
isolating the sponge-spicules does not destroy the sheath. When 
the spicules are fixed to the slide with albumen, each spicule 
appears after treatment with the combined acid and stain as a 
space or mould in the layer of albumen limited^ by a deeply- 
stained contour (compare fig. 1, PI. XXXIY., fig. 5, PI. XXXV., 
and tig. 8, PI. XXXVIl. especially); but since the albumen takes 
the stain also, the slieath cannot be distinguished with cert^iintv 
as a structure separate from the enveloping albumen, in spicules 
fixed in this w^ay. The fact that the spicule-sheath is not dis¬ 
solved in Eau-de-Javelle is in favour of Butschli’s view that the 
sheath is chiefly inorganic in natuie; a conclusion founded by 
him on the observation that the sheath could be isolated by means 
of caustic potJish (357.,)» though this reagent dissolv ed tlu‘ rest of 
the spicule, and that slieaths so isolatCMl were dissolved by strong 
acetic acid. 

When the pj ocessesof decalcification and staining were w’atched 
under the iiiicroscope, it was observed that the picric acid cojii- 
)»inations did not break up the spicules so much as the other 
acids, even when these were u.sed in strengths mud' lower than 
those quoted above. W'ith picric acid and iiigiosin wmhined, tht* 
fllaiiient appears first at the tip of the ray, and as the dc'calcific ation 
goes on, the filament appeai-s as if tracetl by the tip of the gi'juimillv 
receding calcite, until it reaches the centre, when decalcificatiou 
is complete. W'ith hydrochloric and nitric acid combinations tlu^ 
decalcilication does not go on so regularly ; fiagmeiits of the 
spicules are frequently seen to be cut off fiorn the rest of the 
spicule, and when sepajated, the fragments rush along to the 
tips of the rays as if impelled by j)OweiHFul currents. The violence' 
of the action of the acid w'as most marked with hydrochloric, 
less with nitric, and least with acetic acid ; it probably accounts 
for the* fact that the axial filaments are not, as a rule, so well 
shown with these axads as with the picric-acid coinhiiiations. 

In addition to the ce>mbinations of acids and stains mentioned 
above, many experiments were made with acids and stains use'd 
separately. W^heii clean spicules, placed in distilled water on the 
slide without any albumen, were treated wdth aciids, itwas usually 
observed, especially wdien acetic acid was used, that the whole 
spicule seemed to disappear, leaving only the axial thre#id, without 
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any sheath. BUtschli also (1908, p. 317) was unable to find any 
remains of the sheatli after dissolving the spicules with aci(l. 
When, however, the acid was combined with the stain, lx)th 
filament and sheath were left intjict and stained. Hence it is 
proluible that the disappearance of the sheatli, when acid alone is 
used, is due, not to the destruction of the sheath by acid, but to 
its collapsing on the filament. This conclusion is supiK)rted by 
the fact that when sjiicules stuck on with albumen are treated 
with a combination of acetic acid and nigrosiii, many of them 
appear to contain unusually thi<‘k filaments, which are seen on 
closer inspection to consist of the true axial filament together 
with the collapsed sheath. Acetic acid would thus seem to have 
a solvent or partially softening action upon the sheath. Biitschli 
alsf) found (1900, p. 317) that spicule-sheaths isolated by caustic 
])ot}ish were dlssoh ed completely by strong acetic acid, but were 
pr(*serv(Ml liy very dilute acetic. Attempts to decalcify the 
spicules with acid first an<l then to stain the sheath and axial 
filament. subsef|uently with nigrosin or indulin, were successful 
when })icric, nitric, or acetic acid were used, but not with hydro¬ 
chloric a('id. Various other stains were used without any effect 
on the lilament, for example cai mine stains (borax- and alum- 
carmine), Kern schwa rz, in(ligo-(‘armine, ckc. 


Appmruitce and Structnrf of the A^rial FUanxeni. 

The axial filament occupies a central position in the axis of the 
spu'ule ray. By focussing carefully the upper and lower surfaces 
of tlu* spicule-she^ith in a spicule, decalcified and stained, it can 
be clearly seen that th(‘ filament lies midway between the two 
surfaces. In the optical ti-aiisverse section of a ray, such as can 
be e^isih' obtained in the case of the gastral niys of the ijuadri- 
nuliates (fig. 4, PI. XXXV.), the filament appeal's as a black dot 
(K'cupving the centre of tlie ray, and can be traced uj) and down 
tb<» ray by focussing. Tlie axial filament exhibits a certain 
amount of tenacity and sti’ength : this is shown by the fact that 
when the decalcificution proceeds iiTegularly in a sjiicule iin- 
bechled in albumen, iletached fragments of calcite may be held 
still for a time by the filament, until set free either by the 
filament, giving way under the stmin, oi by decalcification taking 
[dace at the centre of the fiugment round the filament, after 
whi(‘h the loose fragment rushes along inside the sheath of the 
spicule. Jn spicules not imbedded in albumen, the sheath some¬ 
times breaks across the i^iy, after decalcification and staining, 
but the distal part of the slu»ath is held on by the filament, 
which stands a gr(‘at deal of lH‘nding and washing about without 
breaking across. In such ju-eparations it is clearly seen that the 
sheRth i>s a very dtdic’ate structui*e, much less strong and resistant 
than the actual filament. 

In the trira-diate systems the axial filament appears to stiirt 
from the extreme tip of each iny of the spicide, and to be con- 
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tinuous at this point with the sheath (fig. 8, PI. XXXYII.). 
The terminal portions of the filaments are very slender and 
delicfite, but they soon become thicker as we pass towards the 
ceiiti’e of the spicule, and in the gi’eater part of the slioft of each 
ray the axial lament is a coai*se structure very obvious when 
stained. At the junction of the rays the filament widens out 
very gimtly and forms a cobweWike an'angeraent, usually of 
triangular shape, which may be termed the centml triangle, 
and occupies the centre of the triiudiate system (figs. 2, 5 -7, 
PI. XXXV.V By comparing different spicules, it is seen that the 
structure of the centiu l ptirt varies. In those spicules which have 
developed a fourth ray and become quadriradiates, each of the 
three axial filaments of the triiucliate system is continued into 
the centi-al triangle, but usually not quite to the centml point of 
the spicule : the lament seems to break up as it were, to fonii 
the tiiaiigle (figs. 6, 7). On the other hand, in the triradiates 
witli no gastml my, the axial filaments are continued scaixjcly 
diminished to the centre and there become continuous, and the 
centml tiiangle is very faint (tig. 2). This armngement, though 
specially characteristic of the trimdiates, is sometimes seen also 
in the quadrimdiates (fig. 5). 

The monaxons of (\ contarki were found very difficult to deal 
with on account of their huge size. In the albuininised prepam- 
tions they are only partly covered by the albumen, hence the 
sheath stains very deeply, just a.s in the triradiates when they are 
stained without being imbedded. FuHhei*, when they are cleai’ed 
and mounted in Canada Imlstun after staining, the largc^r mon¬ 
axons collapse. Smaller monaxons, however, give satisfactory 
prepamtions from wliich goo<l photogi*aphs can be taken (figs. 1), 
10, PL XXXV^.). It is seen that the monaxons contain an 
axial filament which commences at eiicli extremity r)f the spicule 
JUS a fine thread, jiiid as it pisses t(jwards the middle pnnt of 
the sfucule the thread widens out so as to l>e i*epresented by ji 
double contoured bind, which extends thi'ough the gi’eater part 
of the shaft of the monaxon. In some monaxons the baml nmy 
be quite one-third the width of the spicule; in others it is com- 
pamtively narrowei*. 

Tlie monaxons of C\ contorta recjuire decalcifimtion for not 
less than lialf-an-hour, or even longer. 

The Sjncidea of other Ccdcareom Sponges, 

In the Clathrinidie examined, namely 6^ clathrns and Ascamlra 
falcata^ we have found the filaments exceedingly distinct, as was 
noted by Miuchin (1898), in C. coriaceay when stained by the 
methods above desci’ibed ; ami there is scarcely any differeiu^e to 
be noted except in minor pniits, from what has lieen described 
in Clathrina contorUi, Ascandra falcaia is a veiy favoui’able 
object for studying the filaments, e8j>echilly in the chai-actei’istic 
sickle-shaped monaxons (fig. 12, PL XXXIY,, and figs. 13, 14, 
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PL XXXVII.) which are abundant and easily found, and at 
the same time are not so inconveniently lar^e as in contcyria. 
It is seen that in the distal blunt curved portion (fig. 13) the axial 
filament is very thick, and forms a broad band showing a 
dark double contour enclosing a central lighter portion ; in the 
proximal straight |K>iuted portion (fig. 14) the filament appears 
as a single thread, as in the lays of the triradiates. Hence the 
luonaxons of A,f(dcaia show a nriteworthy difter(3nc*e from those 
of (\ contorta, a jiciiit to which we shall return. 

in ( 7 . clathrtM (fig. 15, PL XXXVI., fig. 16, PL XXXIV., 
and fig. 17, PL XXXVII.) it was found that in tlie majority 
of the triradiates the axial filament terminated abruptly at an 
apprwiable distsiiice from the end of the spicul(», and was not 
continuous with the sheath. Tliis condition is jnohahly correlated 
with a ptH'uliarity in th(‘ mode of growth i)f the spicules of this 
si^ocies which was pointed out by Minchin (1898), namely, that 
the apical formative cell or “founder’' does not leave the ray, 
but persists and helps, ajjparently, to s(*crete the blunt thickeneil 
termination of the ray hicii characterises this species. In a few 
('UM'S, however, a c<mtinnation of the axial filament up to the 
sln*ath could be seen <listinctly (fig. 16), but from the sliape of 
the inys it is ])robable that in such cases the spicules were not 
(juite full-grown. 

The spicules of Jjtnicosoleniida^ and Hetcroc<ela examined l)y 
us apptNir, with one exception j>resently to be described, very 
difi'erentjfrom those of (fiathrinida*. The first impreasion derivwl 
from t'xaminatiou of them is that no axial filament is present. 
A more careful study reveals a filament presenting a certain 
similarity to that of the monaxons of Ascandra falcata, namely, 
a broiid band towaids the base of eacl> ray, which narrows to a 
dt'licate filament towanls the tip of the i-jiy (fig. 18, PL XXXVIJ.). 
It is very ditficiilt to get satisfactory phob)graphs of the filament, 
both on account of its feeble staining jx>wers, and of the difiiculty 
of getting it in focus, due to the frtHjuent curvature of the rays. 
In connection with the phylogenetic speculations of Minchin 
(1900, p. 109, and 1908), it is of interest to find so gretit a difier- 
(‘uce in tlie structiuc of the spicules of (Jlathrinida' on the one 
han<l, and of Leucosoleniidte and IletercHHcla on the other hand. 
It may be j)ointod out further that, a.s stated above, the studies 
of Ebner and Biitschli, with regard to the presence t)f an axial 
filament, were based entirely ujam examples of the Heteroccela. 

An exception, however, to the foregoing statements concerning 
Heterocuda is furnished by the remarkable sponge Ihteropegum 
no(hi 3 ~gorrfiiV()\i*}., of >\hich, by the kimlnevSS of Pmfessov Dendy, 
we have lieen able to examine a specimen. In this a]>onge \ie 
find the axial filaments very distinct, especially in the triradiatc.s 
of moderate size ♦, in whicli they present the same chanictei’s a.s 
in CkUhritm coatorta, and cain lie photographed easily at low 

* For iiiruiv '4 of tin? spinilation of H^ierope^mn se<» ‘Challenger* 

Keport^, Zool. \ol. \in. V^m \\\\. (188») pL u. tigs. 1, 

pROC, ZooL, Hoc.—1908, No, XLIII, 43 
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magnifications. The very large triradiates, however, tend to 
collapse when decalcified, like the nionoxons of C» contorta^ so 
that it is diflBicult to obtain satisfactory preparations of them. 
In the minute triradiates also the filaments are clearly seen, and 
present no othei* difficulties to the photographer than such as 
are caused by their minute size, and by the fact that the rays 
usually lie in different planes. A study of the filaments in this 
sponge brings out a point of some morphological interest. The 
minute triiudiates, as is well known, are of two types of form, 
regular and sagittal. An examination of the filaments shows, 
however, that in both forms alike the filaments meet at the centre 
at angles of 120^^ (fig. 22, PL XXXIV.. fig. 23, PL XXXVI.) ♦. 
Thus tlie spicules of lletpropeynm are distinctly Clathrinid in type, 
and tile sagittal forms (xjcurring in this sponge are to lie regardefl 
as arising simply by secondary curvature of the rays of a primi¬ 
tively regular triradiate; they may be termed pseudo-sagittal. 
It has already been ])ointed out by Bidder (1808) and Minchin 
(1900, p. 109), that lleieropegma is a sponge which stands apart 
from other Heterocoela and appx'oaches tlie (Jlnthrini{lte in its 
characters; and the study of its axial filaments certainly suppoi’ts 
these conclusions. 

The NaUire of the Axird Filament* 

If we compare one of the photogmplis given h(*re (figs. 2, O-H) 
of the axial filaments of the triradiate systems of Clathrina 
contorta* magnified 1000 diameters, with the figure of a young 
spicule of this spmge given by Minchin (1898, pi. 42. lig. 49) at 
the same magnification, we are at once struck by the fact that 
the central triangle, as we liave termed it, formed by the axial 
filaments, is nearly large as the wliole spicuh* at this early 
stage; much laigei’, in fact, than the earliest stages of the 
spicules that can be found. 

It wiis further shown by Minchin (1. c. pp. 572-579) that 
the spicules in early stages of development, when examiiUMl 
between crossed nicols, light up scarcely or not at all. Hence in 
early stages the spicules must cont^nn very little, if any, crystal¬ 
line substance, that i.s to say calcite, but must consist chiefiy (xf 
non-crystalline substances, perhaps laith organic and inorganic. 
We have referred alK)ve to Ebners statements as regards the 
inorganic impurities in the spicule. It must be supfjosed that 
the first portions of tiie spicule formed consist chiefly of these 
‘‘impurities,” and that the axis of the spicule, as it grow’s in 
length, is also fonne<l of substance containing very little (*alcite. 
On the other hand, the |K)rtion of the spicule formed later is 

* In all the preparations the Hxial filaincnth are very liable to become dis])lace<l, 
since they are entindy unsupportctl after dmileitieation f>f the spiciibj. In the 
splenic pboto^rrapbed in fi|;. 2.1, it can be seen that the tiliunent of the left-hand ruy 
is displaced, but that of the ri^ht-hand rav shows the typical reguUir angle. 
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almost pure calcite; but the layer formed last of all, namely the 
sheath, is again an “ impure ” layer. 

Having r^ard to the mode of formation of these spicules 
discovered by Minchin (1898 and 1908) and Woodland (1905), it 
would be a tempting hyjjothesis to refer the two substances 
secreted to the Jictivities of the two formative cells; the apical 
formative cell or founder ” may be supposed to lay down the 
“ impure’* substtince, while the basal formative cell or “thickener” 
secretes the purest calcite. On the otlier haml, the formation of 
the sbmth must also be ascril>ed t<» tlie thickener. 

The continuity, generally to be observed, of sixial filament and 
sheath, and the similarity of their stiiining reactions are points 
in favour of considering these two structures k) be of similfir 
nature. We have referred al>ove to Biitschli’s aiguments in 
favour of regar<ling the sheath as being chiefly of inorganic 
nature, a conclusion for which there is much to be said, and 
which mjiy Ik? extended to the axial filament. Tlie fact, however, 
that lx)th filament and sheath have an affinity for spe(*ial skiins, 
is in favour of their conkiining a cerkiin amount of organic 
matter, and we may regard sheath and filament as consisting of 
an organic basis richly impregnated w ith inorganic nomcrvstal- 
line materials. At this point we must leave the (|uestion of the 
nature of these structures to receive more exact and definite 
solution from more eom[)(‘tent observeis. We claim merely to 
have demonstrat-ed the following proposition: 77te Hpicatea of 
ccilmreous upontjes leare after deccdcificatiott a residne hi the form 
of Hiraeturfd coHstitoents, sheath and axial Jllaineat, a'hich can he 
colonred hy s}H‘cial stains. 

In conclusion, attention may l)e <lnnvu to some points relating 
to the morjdiology of the spicules, upon which the axial filaments 
throw’ some light. It is seen that in the rays of the triradiates, 
the filament is broad and e\t*n band-like at the base, and tapers 
to a fine point at the apt*x. (^)mparing with tin’s the monaxon 
of A. falcata (fig. 12, PI. XXXIV., figs, iri, 14, PI. XXXVll.), 
it is seen that tin* filament is broad and band-Jike at the blunt 
distal end of flu* sjaeule, ami ktpeis to ;i fine thread at the 
pointed proximal eml. This supjjoils the conclusion, based by 
Minchin (19t)8) upon devel(»])mental <lata, that the distal ]>ro- 
jecting (*mls of the monaxons are liomologous with the central 
emls of the rays of the trinidiates. 

Vomjmring, however, the monaxons of C. rontoria with tliose of 
A.fukata (tigs. 9, It), PI. XXXV.), it is seen that in (\ eonioria 
the filjiment is hand-like iow’ard,s the middle of tlie spicule, hut 
tapers to a tine thread at each eml. This st.rt>ng]\ siiggcNts that 
the monaxons of this spongt* are not really primary moiiaxons, 
hut are secondarily derived from triradiates and aie to he re¬ 
garded as hiradiates ,as sugge.sted by Minchin (P. 7.. S. 1905, ii. 
p. 10). On the other hand, the monaxons of A. fdcata would 
ap|K^ar to he true priiujiiy monaxons. 

45 ^ 
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Addendum, 

Iniracelhdar Networks in the Gastral Layer. 

A point of some interest was observed in a preparation made 
in tile following manner, A piece of the body-wall of (Jlathrina 
contorta (preserved in alcohol) wtvs stained with picro-nigrosin, 
and passed through water and alcohols into oil of cloves; then 
Mie inner gastral surface \vas brushed gently with a soft paint¬ 
brush to remove the gastral layer of collared epithelium ; finally, 
the pit^ce was mounted in Canada balsam with the gasti'al surface 
uppermost. The upper surface of the projiaration then showed n 
delicate honeycomb-like network, stained blue wdth the nigrosiii, 
enclosing irregular polygonal meshes fairly uniform in size, with 
here and there a much larger rounded mesh and occasionally a 
small, circular mesh. As the preparation was not all in oiu^ 
plane, only small stretches of the network could be sharply 
photographed (fig. 24, PL XXXVII.). The polygonal meshes 
represent spaces formerl}' occupied by collar-cells, many of which 
are to be seen still in sitn in the preparation; the large roiimhHl 
meshes are spaces left by porocvtes; and the small circular 
meshes are shown by their i-elations to undiulying triradiate 
systems to be the spaces occupied by the gastnd rays of (|ua<lri- 
radiates. The netwoi*k itself is an extensioti of the gelatinous 
ground-substance between the bases of the collar cells and gjistnil 
rays and round the inner ends of the porocvtes, probably forming 
a cementing substance, as it w'ere, hel[)ing to kee[) the casil}' 
detached collar-cells in their places. 
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EXPLANATION OF THE PLATES. 

All till* i>hotop*ai)bs are from spicules stuck on the slide with albumen, decalcified 
and stained with picro-nigrosin, and mounted in Canada balsam. 

Figs. 1-10. Clathrina conforta. 

Fig. 1, PI. XXXIV. A triradiate. X 400. 

2, PI. XXXV. The central portion of another triradiate. X 1000, 

8, PI. XXXIV. A quudriradiate, gastrul aspect. X 400, 

4, PI. XXXV. A quadriradiate, gastral aspect, at' a high focus to show the 
gastral ray m optical transverse si*ction. X 1000. 

6, PI. XXX The ceiitinl part of a quadriradiate. X 1000. 

PI. XXXV. The central part of another quadriradiate. X ItXX), 

7, PI. XXX The ccuitral part of another quadriradiate. X KXX). 

8, PI. XXXVII. The extremity of a ray of a quadrirmliate. X 1000. 

9, PI. XXXV. A sinall-sizwi moiiaxon. X loO. 

10, PI. XXXV. Another small monaxon. X 160. 
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Figs, ll'-li. AMndrafalcata, 

Fig. 11} PI. XXXIV. Central portion of a triradiate. X 1000. 

12, P1.XXXIV. Amonaxon. X260. 

13, PI. XXXVII. Distal extremity of a monaxon. X 500. 

14, PI. XXXVII. Proximal extremity of a monaxon. X 

Figs. 16-17. Clathrina clathrus. 

Fig. 16, PL XXXVI. The extremities of two triradiates and a broken ray of a 
third. X1000. 

16, PL XXXIV. The extremity of a triradiate. X 1000. 

17, PL XXXVII. The central part of a triradiate. X 1000. 

Figs. 18,19. Leucandra aapera. 

Fig. 18, PI. XXX VIL A triradiate showing the double-contoured filaments. X 250. 
19, PL XXXVI. A quadriradiate. X 600. 

Figs. 20, 21. Sjfcon cilia turn. 

Fig. 80, PL XXXVI. A triradiate. X 600. 

21, PL XXXVI. The same triradiate at a slightly lower focus, x 600. 

Figs. 22, 23. Meteropegma nodm^gordii. 

Fig. 22, PL XXXIV. A small triradiate (one ray broken). X 1000. 

23, PL XXXVI. A small sagittal triradiate, showing the filaments; on the 
left the filament lias become displaced. X 1000. 


Pig. 24, PI. XXXVII. Photograph of the gastral surface of the body-wall of 
Clathrina eontortat stained with picro-nigrosin, the collar-cella 
brushed of!; showing the network left ^tween the collar-cells,, 
porocytes, and gastral rays. Owing to this network not being exactly 
in one plane, it is not seen all over the photograph. X 1000. 


4. Two New Genera (and a New Species) of Indian 
Lycaenids. By T. A. Chapman, M.I)., F.Z.S. 

[Received May 14,1908.] 

(Plate XXXVIII.*) 

In trying to gain some knowledge of the genus Cyemiris by 
examining the ancillary appendages, I met with much trouble 
over Gyaniris chenneUii de Nic^v. I obtained specimens from 
various sources, and informed various people that they had a Zizera 
or something thereabouts, and not a Gyaniris. Hei’ein 1 was 
right, but so were they, their insect being ehswnelMi de NictH'. I 
stuck to my guns unnecessarily, largely because Ool. Bingham 
found in his collection a specimen that was certainly not a Zizera 
but probably a Gyaniris^ and which he had compared with the 
type of chenmUii and found to agree. I took it therefore that 
this was chsrmelliiy but could come across no other specimen. 
I also, of course, assumed de Nic6ville to know what was and what 
was not a Gyaniris, and that he would not call a Zizera-\\k»i Rjrecies 
a Gyaniris. It turns out, however, that this was precisely what 
he did do, and in doing which, succeeding authorities appear to have 


♦ For explanation of the Plate see p. 678. 
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followed him. Ool. Bingham had in his possession (lent from 
India) the type specimen of ehenneUii, and when I saw this 
specimen^ it appeared at once that it was the insect I had been 
refusing to recognise as chenndUi, 

chsnnelUi has all the aspect of a Cyanirisj but the neuration is 
not that of Cyaniris but of Zizera, The ancillary appendages 
are very different from those of Cyaniris and also from those of 
Zizera, and approach more nearly to those of Everes, 

It appears to require a new genus to contain it, and I therefore 
propose for it Bothbia *, n. g. 

I would cluiracterise the genus as having (7. chennellii de Nic6* 
ville as type; as closely resembling Oyaniris in facies, but 
having the anastomasing subcostal vein as in Zizera ; as having 
the ancillary appendages very different from Cyaniris and Zizera. 
The dorsal portion (tegumen) consists of a central piece, with two 
horns jointed to it, both of very similar form and structure to 
those of Everes {Cyaniris and Zizera have the dorsal armature in 
two lateral portions, the actual dorsum being merely jjart of the 
chitinous ring of the 9th abdominal segment with no armature). 
The olaspers have the two processes (chaiacteristic of Lycaenids) of 
nearly equal size, each \mng very long and slender but reminding 
one a good deal of Everes, In Cyaniris and Zizera the ventral, 
soft {i, e,^ unarmed with spicules or teeth) process is nearly or 
quite obsolete. 

It remains to deal with Col. Bingham's Cyaniris. As a 
specific description, de Nic^ville's description of chenneUii is 
all but accurate for this species, which is however a Cyaniris (an<l 
cJtemwUii^ as we have just seen, is not). 

As a Cyaniris it belongs, however, as an extreme insbince, to 
a division that requires a separation generically. This section 
is especially characterised by each lateral piece of the dorsal 
armature of the ancillary appendages having a jointed horn or 
pincess (as in so many Lycaenids) and not merely a simple process, 
usually inunded and soft but in many species with a more or less 
developed chitinous point or spike, 

I would call this new genus Notarthrinm. 

Notartiikinus t, n. g. 

Differs from Cyaniris in etush portion of the dorsal armature of 
the ancillary appendages having the separate jointed spine (as in 
Lycmna), In Cyaniris the spine, when there is one, is merely a 
chitinous process continuous with its base. 

Type, hinghami^ sp. n. 

musina (and corythm, which seems to be identical with 
mushm) and catreus prolxibly >)elong to tliis genus, 

• 0o 9(>O9 a pit, in allusion to the pitfall into which it led de Nic^ville, For those 
who like a little canine flavour to their <dassics, it tpay suggest that it is like both 
CganirtM and Zizera without being either, and has j^rhaps some allusion to tho 
bother which de Nici^ville and others did not suffer but passM on to me. 

t roros apBpoe, 
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Notaethrinus binghami, sp. n. 

Agrees with de Niceville^s description of Botkria ebrnneUit^ 
except that it is without the discal line on the upper side of the 
fore wing, and the 6th spot of the row on the under side is all but 
obsolete. A more important difference is that in this row of s{>ots, 
the first one in chemMii is in line with the others, in hinghami 
it is markedly moved inwards, as in argiolm and many other 
Oyanirids. 

I cannot help a suspicion that de Nic6ville had these two 
species, cheMiwUU and binglumi^ mixed (Col, Bingham, also, had 
not separated them), and when referring chemieUii to Cyaniris 
had hinghami in view. 

Type in Col. Bingham’s collection. A coty})e in somewhat finer 
condition is in the museum at Tring. CJol. Bingham’s specimen 
is from Shillong; the Tring specimen is labelled “ Khasia Hills, 
Assam.” 

EXPLANATION OF PLATE XXXVlll. 

Fig. 1. Ancillary appeiulageft of Bothria chennellii X 4o. 

Fig. 2. Ancillary appendages of Notarthrinm hinifhami X 45. The ..Edunigus was 
unfortunately inountiMl on the slide too fur «)ff to come into the photo¬ 
graph. I have not basetl any characters ot genus or sjwcies on it. 

Both photographs by Mr. F. N. Clark. 


I). A Contribution to the Knowledge of the Ihitrachian 
Jihinoderma darwini. By Frank E. Beddaud, M.A., 
F.K.S., F.Z.S. 

[Keceivetl May 26,1908.J 
(Text-figures 143 149.) 

I have examined a number ef examples of this small Chilian 
Engystomatiil Frog which were pi*esented to the Society by 
Dr. E. P. Keid some months since. This examination enables me 
to add something to wlmt is already known concerning tliis Bntm- 
chiaUjthe breeding-ha hits of which are so remaikahle and now so 
well known through the investigations of (iray, Esi)ada, Howes and 
others, especially and most recently Prof. Biirger*, for the loan of 
whose memoir written in Spanish I am inde])tf d to Dr. lleid. 
Dr. Burger* and Prof. Howest give lists of the memoirs 
relating to this species, which 1 need not therefore recapitulate 
here. The contributions made respectively by the two 
authorities mentioned deal with the gular sacs, their structure 
and develo{)ment. Incidentally some infoimation is given in 
these papers concerning the visceral and musciular anatomy Avith 
which I have occupied my.self for some time past; and so fai* as 
the facts go I am able to confirm those authors. As, however, 

^ 1a Neomriia de In Bhinoderma darwini D. A B., por el Dr. Otto Burger. 
Santiago de Chile, 23 pp., 3 pis. 

t “Notes on the Gular Brood-pouch of JRhmoderma darwini^* P. Z. S. 1888, 
p. 231. 
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their object wius not to enter into the general anatomy of 
Rhinoderma^ but only to describe structures associated with the 
breeding-pouches, there is naturally some room left for a fuller 
account of this Engystomatid frog, which I specially compare with 
its African relative the genus Breviceps, dissected by myself some 
time since and referred to in a paper communicated to this 
ScKuety lately Rhinodernia is an Engystomatid frog without a 
narrow mouth. The mouth is not far fi’om being of the ordinaiy 
Batiuchian capficity. Tlie geneml aspect also of the species is 
widely removed from that of Brevkeps, with which it would 
certainly not be associated were external characteis alone ttiken 
int^) consideration. Exttu-nally, in fact, Rhinoderma is a typical 
frog, except indeed for the considerable projection of the upper 
beyond tht* lower jaw, and the presence of a nariow projection of 
the snout region of tlie hejid wliich has nothing to do with the 
nf)8trils. I'liis ]>r(x*ess is not always present, but its presence or 
absence has nothing to do with sex, for I found the process 'well 
develo]>ed in one female, and alxseut in anotlier female, both speci¬ 
mens being of about the stime size. 1 have not, however, examined 
with care a suthcient number of examples to enable me to 
contribute any material facts with reference to the development 
of this snout ” t. 


§ Visceral Anatomi/, 

llie visceiu show a mmil)er of diflerences from those of 
Breviceps, 

The liver in Rhinodernia lais not the j)eculiar form ami relations 
to the heart which 1 have <lescribed in Breviceps. It is consti¬ 
tuted more on the plan <»f that of Raua. That is, there is a 
])rimary division into right and left lobes of which the right is 
much the larger and is again divided into two lobes. The whole 
mass of tlie liver lies entirely behind the heart, which is not in 
the leust hidden by it in the remarkable fashion which 1 have 
noticed in Breviceps, That this is the case is shown by the 
attachment to the jM)sterior border of the pericardium of a, 
ptxadiar muscle, which passes fi*om the body-wall under the lobes 
of tlie liver without being attached to them and ends on the 
pericardium t. 

all meniarij tract is propoi-tionately and nmghly of the same 
geneifil aiipeai^ance and length as that of Rann, There are, how¬ 
ever, some diflerences, especially when the gut is slit up and the 
diameters of the lining membrane in difterent legions compared 
w ith each other and with the corresponding or apj^iarently corms- 
jioiiding sections of the gut of Rana, The stomach itself has a 
tendency to b(^ more spherical in shape than in Rana, The part 
which ensues and corresponds in its position to the duodenum of 

* P. z. s. moe, p. 11. 

t The itkull, Khuwing the haflin of this procesii, is tigered by W. K, 

Parker (Phil. Trails. 1881, pi. 39, figs. i~iv). 

J This is described below (on p. 684). 
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Rmia demands attention before its homologies can be thus rapidly 
disposed of. Where this tube arises from the undoubted stomach 
there is no valve or change of a sudden character in its lining 
membrane. Furthermore, the pancreas does not extend down 
into the V-shaped loop which it makes with the stomach, and the 
ducts of liver and pancreas open into the alimentary tract farther 
up this ascending limb of the gastric U than they are represented 
to open in I am disposed in fact to assign the greater 

part of this ascending limb—the first deflection from an antero¬ 
posterior course which the whole alimentary tract shows—to the 
stomach. Its lining membrane has quite the characters of that of 
the lining membrane of the latter half of the undoubted stomach. 


Text-fig. 143. 



Alimentary tract of Bhinoderma darwini partly opened to show folds of 
lining membrane. 

8t, Posterior boundary of stomach. IL Ileum. 

It is very thick and arranged in close longitudinal folds which 
undergo no change wheie the tube suddenly lessens in wilibre. 
Later on, a tendency to a reticulate arrangement also observable 
anteriorly becomes rather more marked. This thick layer 
suddenly ends near the top of the ascending limb of the V alre^y 
referred to as characteristic of this and (? all) other frogs. There¬ 
after the walls of the gut are thin for a considerable distance and 
the lumen is perhaps slightly wider. The inner surface is very 
definitely reticulate in a honeycomb fashion. The break between 

• Haslam’s Translation of Ecker’s ‘Frog/ p. 290, fig. 106, Dc*. 
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this section of the gut and that which precedes is rather in the 
abrupt thinning of the lining membrane than in anything else. 
Later on the reticulate arrangement is still retained ; but there 
is a tendency towards emphasising the transversely running folds 
of the reticulum, but to nothing like the extent that is figured in 
Sana*, These facts ai’e well shown in the accompanying figure 
(text>fig. 143). The small intestine opens very abruptly into the 
short dilated colo-rectum. A little way in front of the junction 
of the two the ileum, as we may term it, becomes somewliat 
narrower in calibre and it has been for some distance thicker- 
walled. The end of the small intestine in fact is as thick-walled 
as that part of the tul)e (whatever its homologies may be) which 
immediately succeeds the dilated stomachal chamber. Both these 
regions contrast very markedly with the thin-walled middle 
section of the gut. On cutting oi)en, these differences were very 
apparent. The colo-rectum is also thin-walled—at any rate in 
comparison with its calibre. The end of the ileum actually 
projects into it for some distance, like the uterus into the vagina. 
The figure which I give here of the intestinal tract of Bhinoderma 
(text-fig. 143) may be compared with that of Brevicepsf, although 
the former is represented as seen when cut open and the latter is 
not. I have pointed out in Breviceps t that the stomach does not 
end where it suddenly diminishes in calibre, but that it is clearly 
continued for a short distance along the upward limb of the U 
which it forms with the duodenum. I believe that in jRhhwderma 
this extension of the stomach is still greater. 


Text-fig, 144. 




Alimentary tract of Rhino^lerma darwini, to illustrate* the ithortness of that of the 
male (upper figure) and the greater length of that of the female (lower figure). 

The accompanying drawings (text-fig. 144) show* the different 
appeamnee of the gut in the male and in the female of this frog. 

• Haslam, loc. cit. p. 288, fig. 189. 
t P. Z. S. 1908, p. 82, text-rig. 10. 


t Loc» cit, p. 31, text-fig. 9. 
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When the body of the male is cut open, tlie whole of the alimentary 
ti’act is displayed and may be seen without moving that tract or 
adjacent organs. On the other hand, in the female the coils of 
the gut are rather more complex. The difference, as will be seen, 
is due to the gi*eater accentuation in the female of the loops of 
the intestine. This is obviously associated with a consideiable 
difference in the length of the tube in the two sexes. The 
measurements of two individuals were tis follows:—In a male 
measuring 22 mm. from snout to anus (the anterior process of 
the snout being omitted) the gut from the commencement of 
the ascending limb, which may or may not belong really to the 
stomach, to the point of entrance into the colon of the ileum was 
only 18 mm. In a female measuring 28 mm. the gut was 36 mm. 
In the former, therefore, the gut is actually shorter than the body 
length. It is rather longer in the female. 

§ TJrO'Geniial Organs. 

The kidneys have the flattened leaf-like form that characterises 
those organs in Mana. They vrere, however,—in an example in 
which 1 measui ed them—proportionately very mncli laj*ger than 
in an example of Rana esadenta^ of which I made measurements 
for the purposes of comparison. The sja^cimen of Rhinodenna 
dcfrtvini mejisured from the extremity of the snout (this example 
had not the anterior prolongj^tion so chanmteristic. of the sj.)ecies) 
to the anus 33 mm. The left kidney measui-ed 8’5 mm., l^eing 
thus very nearly one (piaHer of the length of the lM>dy—an 
ext in ordinary size. In correlation with tliis great size was the 
fact that the anterior extremity of the kidney nearly retacluHl the 
anteiior wall of the pleuro-peritoneal cavity, and the fat-lKxHes 
were so thrust aigainst that anterior wall by the growth of the 
kidney tluit they lay back over it, being directed towards the vent. 
In a Rana escahnta measuring between the wime points 17.0 mm., 
the length of the corresponding kidney was only 14 or 15 mm. 
Thus in tliis Jlatrachian (possessing a kidney of the usual size 
in Ecker’s ‘ Frog’ 16 mm. is the lengtli given) tlio kidney 'v\as 
only one-eleventh to one-twelfth of the body length. The 
difference is enormous. 

The testes are spherical, much pigmented, and have the 
mulberry-like form of those of Rana, The fat-l)odies in the one 
male wliich I (lissect.ed were much smaller than in both of two 
females which I also dissectiKl. And moreover, in all three cases 
the left fat-body was larger than the right. In view of the 
peculiarity of the testes in Hreviceps in possessing only one vas 
efferens, I was surprised to find that Rhinoderma is moie normal 
in that each testis has foui’ or five slender vasa efferentia. 

The oinducts are long and thick and much coiled, and thus 
differ from those of Breviceps, pi*esuming that the latter were 
fully advanced in development in the specimen which I dissecteil. 
It is remaikable tliat the pi*oximal part of the oviduct (i, e. that 
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section immediately following upon the funnel) in RhinmUnmi is 
very short and quite stmight, much shorter than is, according to 
my experience, the rule among frogs. The funnel itselt is 
attached sideways to the surface of the obli(pius internus, where 
that muscle forms the anterior wall of the nlxlominal cavity, and 
is of an elongate form, the orifice ladng a- comparatively narrow 
and terminal slit. The lining membrane is grooved at the mouth 
of the funnel. The oviducts open into the cloaca by a single 
common orifice. 

§ Th(' Mnscidatnrt* of the Ventral Surface, 

The rectus ahdomiuts shows no grtMt peculiarities of structure. 
It lias five divisions, visible when the skin is removed and no 
further diasectiou made. These are <livided hy four inscriptiones 
tendinea*. This eontrasts in themoNt marked way with Breidcsps, 
where there is hut a single inscriptio tendinea. These are all 
heliind the sterninn, when3 the mus(*le apj)ears to end. The 
anterior abdominal vein is visible fi*oiii the last inscriptio tendinea 
uj) to just behind the sternum, wdiere it dips d(»wn and dis- 
appeai*s from \iew. The abdominal s(*ctiou of the pecUmdis 
muscle a 1 ‘ises from the first three }x>ststernal masses (»f the rectus. 
The sternal portion of the jiectomlis is hardly distinguishaide 
from ii stenW’radicdis anteriorly; but the latter—if it exists 
as a separate muscle is (piite plainly <livideil oft' from the 
adjacent slender head of the deltoid. The j>osterior part of the 
pectoralis sternal is is <listinct fi*om the anterior region in that it 
conies closer to its fellow of the opposite side in the middle line 
than does the anterior part of the siune muscle. 

'Fhe ohlirjni eAernns et have not the extraordinarily 

complicated and specialised disposition of their bundles that 1 
have descTibed in Breviceps rerrucosus^. The uhliquus exiemms is 
a tolei^ihly stout muscle the fibres of which run at right angles to 
the long axis of the liody in the ordinary way, and which forms as 
usual a continuous sheet covering the sides of thelxidy. Ojiposite 
to the second inscripti(» tendinea of the rectus abdominis it is 
overlapped by the pectoralis alxlominalis, and in this region arises 
(or is insei'ted) from that muscle, or rather from the septum 
lietween the tw’o. In front of this area of overlap the obliquus 
externus is seen—w hen the here superjacent |)eotoi*alis€ahdominis 
is dissected away -to end abruptly at the septum l)etw’een itself 
and the several compartments of the rtx*ius alHloiuinis. The 
lihres of the two muscles wdiei*e they thus nearly come into 
contact are absolutely at right angles. Anteriorly and luueli at 
the same point, or rath(»i* along the same line, as in the Oommon 
Frog the obliquus externus ends definitely in a straight anteiior 
border. There is not, howe\er, in Rhinoderma dnrwini any tnicc 
that I couhl disc!Over of an omo-ahdomivcdis muscle, such as is 


* V, Z. S. iao8, p. 22. 
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well developed and quite obvious in Manila and very greatly 
developed in Breviceps, It is rather remarkable that Ehinoderma 
not only shows no likeness to its ally Brevicepsy but is even more 
simple than Rana. For some distance in front of the end of the 
obliquiis externus the ohliqmis intermix becomes obvious, its fibres 
running at an angle with those of the externus. These fibres end 
at the edge of the sternohyoideus just as the fibres of the obliquus 
externus end at the edge of the same muscde and of the rectus 
abdominis further back. This ending, however, is apparent lather 
than real. When the rectus is cut across, the obliquus externus is 
seen ideally to end abruptly at its outer boundary. On the other 
hand, the obliquus internus anteriorly dips into the body and 
forms a portion of the anterior pirtition between the neck and the 
trunk in a way which will be described immediately in connection 
with the transversus portion of the obliquus internus complex 
which was originally compared by Huxley to the Mammalian 
diaphragm, and which I have named accordingly in the following 
pai’agrnph. 

The diaphragmatic maficle ,—This muscular sheet arises as is 
usual among the normal Batrachia 8alieiitia—that is, the muscle 
hiis not the large extent arul bmkwardly prolonged origin that it 
has among the Pelobatida* It overlaps the kidney on its way 
to be insei‘te<l on to the <esophagus, which shows the enormous 
extension of that viscus forwards, upon which 1 comment else¬ 
where in this paper t. The muscle is entirely inserted on to the 
oesophagus from the 2 x>int where the latter enters the jileuro- 
peritoneal ca\’ity up to nciarly its junction with the stomach. The 
muscle also shares in the formation of the anterior wall of the 
pleuroperitoneal cavity ; tor it merges completely into tlie 
obliquus internus, the two meeting (tliough the ex^mt line of 
junction cannot in the least be distinguisheol) at about the centre 
of the concfive wall which they together form and which hounds 
the jdeuroperitoneal cavity anteriorly, as has been saitl. It is 
difficult to say for tliis reason whether the muscle docs or does not 
supply fibres to the root of the lung. In any case strands of tin.* 
obliquus internus end iq>on the root of the lung. 

Pericardial Maschr- In the Common Frog a portion of the 
obliquus interims has been described us huNing the following 
relations to the i)eric*ardium and in the following words J A 
third portion [of the muscle in question], placed behind the 
preceding, runs from the i>harynx over the pericardium ami is 
attached to this nearly as far as the middle line, resting on the 
sternum, the m. rectm and m, sternohyoideus. The lines of inser¬ 
tion of the muscles of opjxisite sides form an angle open in front.’' 
This is illustrated by a figure; but neither the figure nor the 
<lescription a^ipears to uie to lie clear. The poHion of the ohliijuus 
internus thus refeiTed to is jierfectly continuous with tlie rest of 

* HNlilanl, V. Z. S, j). 346, text-tijr. 1)8; and p. H8«. 

t Svpra^ ]>. 682. 

X K<;kuv’.s Frojr, Kiifrl, Traiisl, p. 71, 
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the muscle (1 distinguish the cesophageal muscle as distinct) which 
forms the internal sheet of the abdominal musculature. The 
region, however, now under consideration is that portion of the 
obliquus externus which is uncovered anteriorly by the obliquus 
externus. The latter muscle ceases at about the level of the apex 
of the heart, its most anterior region being separated off as the 
omo-abdorninal muscle. In front of this the lateral wall of the 
pleuroperitoneal cavity is formed by the obli(|uus internus only, 
and this muscle (of course with its lining peritoneum) limits the 
abdominal cavity antero-laterally and constitutes the muscular 
wall of the “ cerviciil limiting membrane of abdominal cavity ” 
(Keith *). Ventrally this stiction of the inteimal oblique muscle 
becomes divided into two insertions. The most posterior ends in 
a delicfite aponeurosis whudi passes outside of the sternohyoid 
muscle and is attached to the conicoid and sterinim. The anterior 

Text-fig. 145. 




A of the muKculature of the ventral surface of Rhinoderma darwini. 

Ant.ahd, Anterior ahilomiiial mmii. H. Heart. /./. Tendinous intersection of 
rt'ctas abdominis. ()ht. Obliquus extenius. V. Pericardial muscle. l*ect, 
PK'toralis. R. Kectus abdoiiiinih. Ht.h. Sterno-hyoid. 

section of the muscle is atbichwl by aptnieurosis to the pericardium 
(piite anteriorly (in the region of the emergence of the conus 
arteriosus), and to the roots of the lungs. The whole of the 
ventricular region of the pericardium is (|uite free from any 
muscular insertions. This fact (the fi*eedom of the whole 
venti'icular region of the pericardium from connection with the 
obliquus inttamus) is not plainly shown in the figure of Gaiipp 
reproduced by Keith t. In ad<litiou to the insertion of obliquus 
internus fibres upon tin? anterior and lateral regions of the peri¬ 
cardium, Dr. Keith has remarked that some of “ the decq) fibres 
fof the rectus abdominis, behintl the sternohyoid] may end on the 

♦ Amit. l*hyH. \\\ix. IfHlo, p. 244, lijr, 1. exphin. of hjrurc. 
t hoc. cH. p. 269, fijff. li. 
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pericardium.” These will then form the ventral part of the 
diaphragm. I do not find after a careful dissection of an average- 
siz^ example of Rawib esculenta any evidence of a deflection of 
rectus fibres to the pericardium. I am the more confident in the 
accumcy of my observation in that I hav^e discovered such a 
muscle in the small Ehinodemia darwinL This 1 figure in the 
accompanying illustration (text-fig. 145). The muscle is thin and 
wide and flat, and its fibres run accurately in a direction parallel 
with the long axis of the body. It Ls attached to a good deal of 
the posterior and lateral margins of the pericardium. It underlies 
the obli(juus externus behind the sternal region (i, e, is dorsal to 
it), and is thei*efore perhaps to be regarded as a portion of the 
obliquus intemus. 

The relations of the ftuhniaxillans are diflerent to those whicli 
obtain in some other frogs. The muscle is. l)owever. similar in 
that its jx)sterior region is separated oft* as a distinct muscle, the 


Text-fig. 14fi. 



Musculatuiv of floor of mouth of Jihinoderma dar'^ini. 

a, Cienioglossus (i^j. h,c, DifTercutiatofl portiouh of Mibmaxilhiris. 

Sh, Subhyoideus. Sm. Submeiitalis. 

siihhjfoiilf^as. The latter is only plainly difterentiuted from the 
former near to the edge of the lower jaw, where it dips down to a 
lower plane. Its relative dimensions apj)ear to be very much tlu^se 
of the muscle in liana. Nor is there anything in the structure or 
size of the submentali8 that calls for particular comment. The 
muscle appears to be exactly like that of liana. It will be noticed, 
however, in the accomj)anying dniwing (text-fig, 146, a) that two 
large triangular muj-cles, one on each side, underlie the submaxil- 
laris, which muscles are not visible in a coiTesj)onding dissection 
of liana. Nor have I seen them in the same place in such 
Pelobatidae as I have dissected These two muscles, as will be 
seen in the text-figure refuj-red to, are closely approximated in the 
middle line ; and into the space left by their divergence in front 
fits exactly the submentalis. 

* On Meqalophrys nasvtn, P. Z.S. 1W)7, ]). 33S, &c., and on Pelo1)atidn*, ih. t. c 
p.871. 
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Thene two muscles apj)ear to me to be quite possibly the genio- 
glo8Hi, which are thus in the species Rhiuoderma darwini not only 
of very large size but rather abnormal in position. They are 
normal only in that they arise on either side from the mandible; 
they are abnormal in that they have intruded into an area 
l>elonging to tlie subrnaxillaris which ceases to exist as a separate 
layer at tlie margin of the geiiioglossi. Furthermore, the intru¬ 
sion of the genioglossi on to the superhcisl ai*ea of the throat has 
<}aused another peculiarity in the arrangement of the fibres of the 
subiaaxillaris. It will l)e seen from an inspection of text-fig. 146 
that the fibres of the submaxillaris run in different directions in 
different portions of this luiisele. Liitenilly to the possible genio¬ 
glossi tin* fibres of the subrnaxillaris run obliquely to each ramus 
of the lower jaw; jKisteriorly to them the fibres are at right angles 
to the longitudinal axis of the head and run theiefore accurately 
jwross tlie thrrvit, with no oblhjuity of direction like the anterioi* 
pa Hi of the muscles, iff am right in identifying the triangular 
pair of muscles just described with the genioglossi of other Hatra- 
chiaiis, they certainly <lifier in notlieing inserted on to the tongue 
(which of course does not necessjirily do away with this suggested 
homology), for th(\v can be easily dissected away with the sub- 
maxillaris, displaying the hyoglossus and geniohyoidei beneath. 
In any case, whatever be the nature of these muscles, it is clear 
that the muscular floor of the mouth in Rhinoderma danviai is 
pwiiliar an<l unlike that of other frogs, 1 should mention, 
furthermore, that there is no vestige in this frog of the small 
muscles at the side of the mouth lettered ‘‘a;” in my figure of 
the muscular systiun of the ventral surface of the body in 
lire netps rerritcosm It may lie that these musedes are 
the homologues of the peculiar muscles which I ilescribe in 
Rhitioderma (t(*xt-lig. 146, a). If so, they have undergone in the 
one or in the other genus a very considerable shifting of position. 
It must be borne in mind that the species the anatomy of which 
forms the subject of my present communication to the SiK’iety 
is hardly to be ilescribed as engystoniatons,'^ 


$ The Musculcitnre of the Back, 

The lathshnas dorsi (text fig. 147, L.d.) is distinctlydifterent from 
that of Ranay as figunvl. It is a distinctly narrow muscle, being 
about one half of the <liameter of the umlerlying infnispinatus. 
Its course is straight and is exactly at rigdit angles to the long axis 
of the body. It lias no obliquity of direction as in other frogs. 
It is therefoiv also exactly ]i{irallel to the partly underlying infni- 
sj)inatus. It arises from the middle line of the back behind the 
scapula. It diil not aiipear to me to arise from the dorsal fascia ; 
but as this pigmented membmne was so delicate it had to be 
picked aw'ay in little bits, and its relations were therefore ratht*r 

• P. Z. 8. 1908. i». 16, text-fijf. 3. 

Piioc. ZooL. 8oc,—1908, Ko. XLIV. 
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obscure. Still it seemed to be free of the underlying musculature 
including the longissimus dorsi except just at the spinous processes 
of the vertebrje. 

The rhomhokkus (or retrahem scapula!) differs, as I have 
pointed out, in Rmia guppyi * and R, escuknta ; for in the former 
species it arises from the spine of a vertebra and is thus a true 
rhomboideus and not a sermtus. 

So also is this muscle in Rhinoderrm darmnL It arises in front 
of the latissimus dorsi and is partly overlapped by it. It is at 
firet rather broad, but nan*ows rapidly when it })a8ses under the 
cucullaris into a narrower but still flat and strap-shaped muscle 
to be attached to the scapula. 

The depressor ma'udihula is partly absent in this frog. There 
is no trace that I could discover of the dorsal part tirising near to 
the latissimus dorsi. Nor do I think it possible to have missed 
this part of the muscle which is so obvious in those frogs where 
I have looked for it. It is impoiiant to notice that in this 
particular Rhinoderma agrees with its ally Rreviceps. The other 
portion of this muscle, however, that arising from the skull-wall, 
is very large and passes as usual behind the tymi>anum, its 
antithesis, the temporalis^ passing in front of the tympanum. 
Both these muscles are large and about equally devolot>ed. 

The infraspinaUts appears to cover the dorsal surface of the 
scapula nearly entirely from the extreme edge of its ventral 
margin. Only a thin edge of the scapula (indicated by dots in 
text-fig. 147) is left exposed, not so much as in Brer heps. 

The ctLCullaris, or levaior scapidm^ is a large and well-developed 
muscle as is shown in the figure (text-fig. 147). Its direction is 
oblique, the obliquity being towards the dorsal median line postero- 
anteriorly. In this region it covers a part of the anterior section 
of the longissimus dorsi, that inserted on to the he;;.d. 

The longissimus dorsi is quite like that of Rana, and is shown 
together with the adjacent muscles in the accomjxuiying text- ^ 
figure (text-fig. 147). They all agree on the whole with those of 
Rana, and a reference to my figure will show this agreement in 
detail. The iliodumharis is rather more marked on the dorsal 
surface. The view of tliis mu.scle from the inside of the body is 
leather different from that of Rana t. It runs uninten-uptedly 
over the transverse processes of four vertebne (beginning w ith the 
sacral J), and was finally inseited on to the one in front, /. e. the 
fifth reckoning from behind forwards. This is also the fifth 
vertebra of the series commencing with tlie atlas. From this 
vertebra to the fourth a Imnd of muscles runs in the same straight 
line as the ilio-luinl)aris, but not in (jontinuity with its fibres. 
This tiunsverse process (that of the fourth vertebra) gives origin 

♦ Anatomy of P/^a, P. Z. S. 1896, p. 836. I am able to confirm tliii Htatemeut 
-after a re-examination of that frog. 

t Ueddard, P.Z. S. 1907, p. 333, text-fig. 94 {Rana gupptfi). 

J 1 may note that tliih vertebra was not fused with the coccyx. 
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to the trarnsverso’scapularis muscle which is best seen on the 
view presented by the dissection now being described, and which 
is therefore dealt with here and not in its proper place. The 
ilio-lumbaris gives off slips to the transverse processes lying between 
its origin fi’orn the ilium and its insertion on to the fifth 
vertebra; but these are concealed from view when the body-cavity 
is opened and the muscle exposed, for a considerable mass of its 
fibres runs directly and without interruption between the extremes 
of origin and insertion. It suggests, therefore, the long slip of the 

Text-fig. 147. 



Dorsal musculature of Rhino<hnna danoini, 

Cu. Cucullaris. i.sp. Infrii-spiuatus. Il.cocc, Ilio-c(>ccy|?eus. Jj,<h Latissimus 
dorsi. Ohl.int, Fan-shaped tract of obliquus iuternus attached to ilium. 
Py. Pyriformis. r/<. Khomboideus, 

ilio-liiml)aris in Meijtdophnjs which appears, however, in 

that frog, and in the Pelobatida) generally J, to be more completely 
differentiated from the rest of the ilio-himbitris than is the case 
with lihinodenm darwini. More noteworthy is the exact likeness 
which this uiuscU^ shows to the corresponding muscle in Jireviceps. 

The coccpgechscicrcdis and ilio-coccygeus are present and obvious 
as is shown in the figure (text-lig, 147), but have no special 
features of interest. On this view the glutmm^ the rectmfemoris 
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anticus^ and the pyriformis are exposed and very prominent. It 
will be seen from the drawing (text-fig. 147) that there is no 
possible room for an enormous lymph-heai-t like that which I have 
described and figured in Breviceps on either side of the spine. 
Nothing of the kind can, I believe, have been overlooked by me. 
A peculiarity of the obliquus internus is shown on the view of the 
dorsal musculature which is illustiiited in text-fig. 147, oblAnL 
A fan-shaped origin of this muscle from the ilium is to be seen 
underlying the obliquus exterims. The origin is by a head of very 
limited extent from the ilium just above the origin of the glutaeus 
muscle, that is, about halfway down the bone. An iliac oiigin of 
this muscle is of course known in Raiui. 

§ MuscidaUire of Hyoid, 

I have dealt at .some length in my pn})er upon the anatomy of 
Breviceps with the hyoid musculature of that frog. This muscu¬ 
lature presents, it will be recollected, more than one })e(*uliar 
feature. The corresponding musculature of Rhinoderina does not 
present many peculiar features, and agrees on the w hole wdth that 
of differing therefore from its near ally Breviceps, to which 

however it presents some likeness, as I have identified. an<l have 
no pai*ticular comments to make upon, the following muscles, 
which appear to me to be like those oiliana, viz., yeniohyoUhns and 
omohyoidev.8. The sternohyoidens, on the otlier hand, app(«\rs to 
me to be like that of Breviceps in that it consists of two portions 
wdth a quite sepaiate insertion on to the hyoid. The largcj- and 
more superficial half of the luu.scle has not the same origins as the 
steimohyoid of liana, for there is no sternum to Jirise from, and it 
is simply a continuation of the rectus and cf)mpletely conc(*als 
(when the animal is viewed from the ventral surface in the usual 
jK)sition of dissection) the underlying portion of the inus(*Ic. 
This is very slender, and is connecte<l only in its origin with the 
abdominal musculature. Jt is inserted on to tlie hyoid a 
considerable distance behind the insertion of the laiger half of 
the muscle, and the insertions are not continuous. Jlist below this 
muscle lies the pericardial muscle wdiich I describe on another 
page (see p. 684). It is interesting to note that the sternohyoid 
is completely free from the shoulder-girdle, and is merely a con¬ 
tinuation of the rectus abdominis. 

petrohyoulei aie as in nicvst other frogs; ?. e., there is an 
anterior and a posterior i)etrobyoideus and the latter is divided 
into three slips. The latter muscle is entirely inserted upon the 
bony thyi’ohyals, and the three slips of which it is composed form 
a continuous mfuss of mu.scles which are broad ami leave no inter¬ 
spaces. The last of the series, as in some other frogs, lies rather 
superficmlly to the rest and isatt^iched to tbe tip of the tliyrohyal 
bone ventrally. Jt also seems to jmiss beyond it as in Xenophrys ♦, 
and to be therefore associated with the vocal api>aratus. 

* Sec lleddard, P. Z. S. 1907, p. 898, text-fig. 238, p,h, 3. 
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§ Muades of the Thigh. 

When the skin is removed and the muscles of the thigh inspected 
from the inner aspect (text-fig. 148), some difference is visible 
from the appearances observable in Tr'rtRa under similar conditions. 
For figures of Raaa T may refer to Ecker’s ‘ Anatomy of the 
Frog,^ and to a figure of the muscles of the inside of the thigh in 
the large Raua illustrating a paper by myself on the 

sti’ucture of the Pelobatida*. I have also figured the correspond¬ 
ing muscles of JirevicepafyWXi African gen us belonging to the same 
family (Engystomatidic) as that which contains the subject of 
the present communication to the Society. Although there are 

Text fig. 14H. 



Thiffh-imi**(*!<'s of Rfiinodtrma dttrwini oxpost'tl from the insulc. 

R. Hectuh abdominis, e.t.m. Heetus iiiternu> minor, wheiv it is attached to 
the hkiii. f'.i. Vastus mtenius. Sa. Sartonus. 


xlifferenees in detail Initween the thigh muscles of Rhmoderma 
and those of Rana, the generjil aspect of the muscles—with one im¬ 
portant exception, to be mentioned presently—is much like that of 
/i*an«,and is even definitely more like than 

It is easy to i*ecognise the vaatus in ternus, cuUluctor longm, sartorius^ 
mhhictor magnus^ adductor h^eins^rectus internus major and rectus 
interniis mhior, lying in the order named (and cx>mmencing of 
course at the anterior border of the thigh) and liaving roughly 
much the same proportions as the cori*esponding muscles of Raua 
escukuta. Moi eover, it will be noticed that the smallest adductor 
muscle lies after the adiluctor magnus as in Rana escuUnta^ and 
not in front of it iw in Rana guppyl. There is, however, visible, 
as is well shown in the alx)ve figure (text-fig. 148), an important 

* ?. Z. S. 1907, p. 887, toxt-fig. 234. t P- 5^-1908, p. 26, text-fig. 6. 



692 


MR. F. £. BEBRARD OX THE 


[June 16^ 

difference between Rana and RhinoderTna, which is at the same 
time a point of agreement between Rhinoderrm and Brevicepa. 
The rect^ts intemua minor arises in Rhinoderma hy a number of 
more or less separate origins from the skin of the thigh, which 
origins are veiy far from reaching the middle line of the abdomen. 
The muscular strands which combine to form this muscle are 
spread out upon the skin, when the latter is cut through and 
reflected, in a divergent fashion. There are four or five of these 
strands, which are naturally flat bands. In Breviceps such an 
extra-skeletal origin of skeletal muscles in the femoittl region is 
moi^e largely developed than in Rhinodemna ; but, as will be seen 
by a reference to my paper ali’eady quoted, the rectus internus is 
similarly involved in this system of skin muscles. 

Viewing the thigh muscles from the domil as|)ect (see text- 
fig. 149) and their origins (in some cases) frem the bimk, one 


Text-fig. 149. 



Thigh-mu8cles of Rhinoderma darwini ox]) 08 od from the outside. 

OhlAnt, Fan-shaped portion of obliquus internus attached to ilium. Ry. 
Pyriformis. Rm. Rectus anticus. liectus intenms minor. 

F.t. Vastus internus, lying t(» the outside of the vastus externus. 

obvious and striking difference frem Breviceps is to be seen. The 
coccyx runs very nearly to the extremity of the lK)dy; there is 
not the lengthy exposure of the cloaca with certain muscles 
attached thereto and accompanying it that I have figured in 
Breviceps*. To the tip of the coccyx is atttiched the 
which in the usual way reaches the femur by {lassing between the 
vastus exiermts and the semimembranosus. The disproportion 

# P. Z. S. 1908, p. 36, tcxt-%. 11. 
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between the two last-named muscles is greater than it is represented 
to be in Hana. The figure of Rhinodsrma (text-fig. 149) shows that 
in that frog the vastus is more than twice the breadth of the semi- 
membranous. The recivs anticm of Rhinoderma is peculiar in 
that it is a very small and slender muscle covered at its origin 
from the ilium by just the front end of the glutaeua. It is thus 
an inappreciable portion of the triceps femoris complex. The 
biceps femoris is much hidden by tlie vastus externus and semi- 
membianosus, between which it lies. Indeed it is only visible for 
a very short distfince at its insertion. In this the genus agrees 
with Breviceps, 

The semitendhiosus is not shown in thetw^o figures (text-figs. 148, 
149), which illustrate the musculature of tlie thigh, since it is 
completely hidden on the inner aspect of the thigh by the rectus 
internus major. When the latter is cut through and reflected the 
semitendinosus is brought into view. It is formed by the union 
of tw’o heads as in Rana ; but these do not unite until more than 
halfway down the thigh. They are moreover fleshy through¬ 
out and roughly speaking of equal size. One head arises, as the 
thigh is seen dis8ecte<l from the ventml aspect, superficially to the 
other. It arises from the symphysis pubis in close apposition to 
the great adductor and the two recti alKlominis. The 8(:K?ond head 
is iK'tter shown when the first liead is cut through and reflected, 
since it is distinctly deep of it. It is then seen to run back to 
its origin in close aj){)osition to the rectus internus major and to 
arise from the pubis very close to it. I observed no tendinous 
origin of this hetul, and no such wmne(*tion with its head as is 
figuix^d and described in the Common Frog. 

§ Resume of facts and Systematic Position o/* Rhinoderma. 

As might be expected from their very different way of life, the 
genus Rhinoderma presents, as we have seen, numerous anatomical 
differences fi*om its ally Brericeps. Several of these are already 
known, and are descril>e<l in such works as Mr. Boulenger’s 
‘ Cafeilogue of the Batnuihia Salientia,^ and in Dr. Gadow’s treatise 
on Amphibia and Reptiles in the ‘ Cambridge Natural History.^ 
1 leave aside in the present enumenition those external and osteo- 
logical features which are dealt wdth in those and other works. 
A geneml siuwey of the structure of the muscles shows plainly that 
Breviceps luia dejMirted much further fi*om the more usual structure 
of the Batnichia Salientia than hm Rhinoderma. And this state¬ 
ment applies also to the viscera. The extiaordinarily enlarged 
posterior lymph-hearts of Brexnceps are not found m Rhinoderma x 
the liver of the latter has the more normal form of that of Rana. 
It is, however, in the musculature that the most numerous 
divergences l)etween the two types are to met with. The 
remarkable 8j>ecialisation of the obliquus muscles, which I have 
described in detjiil in BrevicepSy does not occur at all in Rhino- 
derma^ which is broadly speaking like Rana in this respect. 
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Paiiily in consequence of this the hyoi«i musculature of Rhino- 
iUrma is closely like that of Rmia^ the omohyoid being present, 
which muscle has disappeared in Brericeps, On the other hand, 
the musculature of the floor of the mouth is quite specialised in 
lihinodenna, and difierent from that of any other frog the 
anatomy of which has been described. 

On the other hand, there are a few jx)intK in which Rhinodervna 
does resemble BreHceps and departs so far from the structure of 
Rana, The sternohyoid seems to be a doulde muscle in l)oth, 
though the duplicity of the muscle is not so strongly marked in 
Rhinoderma. The attachment and geneml appearance of the ilio- 
lumbfiris of Rhinoderma is distinctly like that of Breviceps, In 
both, the rectus internus minor of the thigh arises partly fi’om the 
skin, and in neither frog is there the domil part of the depressor 
mandibulsB muscle pi-esent. In my j)aper upon Breviceps I have 
selected 17 charactevs of importance to distinguish that frog from 
Rana. It is only in four of these characters that Rhinoderma 
agrees with Bremcepa to differ from Rana, 

Nor ai’e there any special points of likeness between tJie two 
genera here considered in any other features not mentioned in the 
list of the seventeen principal chanrcters referred to, except, of 
course, such gcTiei'al features as both Rhinodernio and Brericeps 
share with Rana, 

The divergences are most remarkable; and yet there are at 
least two equally remarkable points of rc^semblance. i. e. the origin 
of the rectus internus femoris and the absence of the dorsjil pirt 
of the depressor mandibul®. There can l>e no doubt, however, 
that, whatever may be the value of these points of resemblance, 
the two genera are quite as far removeil from each other within 
the limits of family relationship as diversity of geogr»\phical 
position would lead us to expect. A wichn* knowledge of tins 
order of animals may reveal surer bases for anatomical criteria. 


b. Some Notes u})Oii tlu* Anatomy of Chironu/s madamisvari- 
enais^ with references to other Lemurs. By Frank E. 
Bkddahd, M.A., F.R.S., F.Z.S. 

[Received May 26, 1908.] 

(Text-figures 150-153.) 

The opportunity of examining three 8{ieciinens of the A ye-Aye 
{(Jhiromys madagascarieims) luis enablwl me to add a few new 
facts to what is already known concerning the structure of this 
remarkable Lemur. The three principal Memoirs dealing with 
tlie structure of CMroniys are (in ordei* of aj)j)earance) those of 
Owen*, Peterst, and Oudemanst. These authors have dealt 
with the preceding litemture relating to the animal. The 

* Truii«. Zool. Soc. \ol. v. f Abharidl. k. Akad. Wiks. Rcrlin, 

J Verb. Akad. Amht. 1890. See also (’hapman, P. Ac. Philad. 1900, p. 419. 
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8ti*ucture of the brain (with which I arn not concerned here, 
since the specimens were sold for museum pur}X)ses which 
rendered the extraction of the brain inadvisable) has been quite 
recently dealt with by Dr. Elliot Smith who quotes previous 
memoirs. 

Text-fig. 150. 



/i.o. Ansa coll. O. Kdjre of omentum, S.i. Small intestine, st. Oiieningof 
duodenum into stomach. 

The pMjater jmrt of the small intestine has been remoied : the two cut ends 
are connected by a dotted line. 


These authors have dealt at length w ith the external characters, 
osteology, viscenU and uiuscular anatomy of Ghiromi/Sy and to the 
general descTiptions given by them of the different organs I have 
nothing to add. Tliere are, however, some facts, and these not 
altogether without im].)oi'tiince, which have not met with much 

* Cat. Mus. Hoy. Coll. Surgeons, vol. ii. 1902, p. 369. 



696 MB. F. £. BEDDABD OK THB [JuXl 0 16^ 

attention or have been altogether passed over by the authors 
mentioned, laigely doubtless by reason of the apparent unim* 
portance of those facts at the time when the memoirs in question 
were written. Sir Bichard Owen found himself obliged to 
vindicate the Lemurine afiinites of Chiromys from assertions of 
its Rodent affinities by comparing it definitely with Sdurus^ 
Though this is no longer necessary, cei*tain obviously Lemurine 
characteristics of Chiromya have not been sufficiently emphasised 
either by Owen or by his successors. With these and with some 
other points I pi*opose to deal in the present communication. 

Intestinal Tract, —The gut is figured by both Owen* and 
Oudemanst, but neither of these figures is at all satisfactory* 
I therefore take the present opportunity of refiguring (in text- 
fig. 150) a portion of the gut which shows not merely the charac¬ 
teristic ansa coli (fiexura coli, colic loop) of Ghiromya madagae- 
cariensisj but certain mesenteric attachments which are of 
importance in the morphology of the intestinal tract of mammals. 
Divergent in its general structure from othei* Lemurs though 
Chiromys may be, the intestinal tract points unmistakably to its 
affinity with the genera Lemur and Ilapalemury probably with 
the subfamily Lemiirinfie. Chiromys possesses in fact, as do tliose 
genem a single ansa coli which is a flexure of the colon shortly 
after its emergence from the caecum. The two limbs of this loop 
were, as in Lemur^ closely applied to each other and the loop Jis a 
whole was fully as long as—perhaps even luther longer than—tiie 
loop in the genus Lemur, The loop was perfectly simple and 
U-shaped, as is shown in the figui*e (text-fig. 150), and there was 
no approach to the spiral of the Galaginina^, Lorisina?, and 
Inchisime, 

There is some indication in Oudemans’ figure of this loop; but 
it is not profKjrly represented; and the various mesentei’ic 
attachments which are of importance from the point of view^ of a 
comparison with other forms are omitte<l altogether. 

As text-figure 160 shows, the omentum is attached to the 
region of the colic loop where it bends to the left to l)ecome 
the straight portion of the transverse colon. Furthermore, 
as in some other Lemurs at any rate (there is not at present 
accurate information with regard to the simple forms Micro- 
cehvjS and Cheirogahue), there is an attachment between the 
duodenum where it leaves the stomach and the colon wdiere it 
dips down to form the proximal limb of the ansa coli. This Ls 
also shown in my figure to which I have just referred. The 
duodenal attachment is of limited extent, and the omentum is 
like that of some other fonns in that it is only modified as a 
bridge between the stomach and the colon for a portion of the 
duodenal region of the former, and as already said for a very 

* liOC. cit. pi. 26. figs. 1, 2. t hoc. cit, pi. iii. fig. 14. 

t For Lemur see Flower (Med. Times & Gazette, 1872), Jfitchell (Trans. Zool. 
Soc. vol. xvii.), Beddard (P.Z.S. 1908, p. 577); for Kapalemur^ Klaatsch (Morph. 
Jahrb. xviii. p. 667). 
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limited tract of the other. In my recent memoir upon the 
intestine in several mammals I have referred to more than one 
species in which the attachment of the omentum to the large 
intestine is of the same limited extent as in Chiromys, But it is 
greater in the genus Lemur (see text-fig. 151) t. I may take this 
opportunity of remtirking that the attachment of the omentum 

Text-fig. 151. 



A portion of the intfstinal tract of Lemur rujifrom corresponding to that ot 
Chirimifa as displayed in text-lig. 160. 

Lettering as in toxt*fig. 150. ^ 

to the colon in JIapale penidUata is hardly if at all greater than 
in Chiromya. 1 find myself therefore in disagreement {with 
Klaatsch, who represen t»s a more lengthy base of insertion of the 
omentum upon the colon (in Hapede aUncoUis). 

• ** On the Anatomy of Antechinomys, Ac.,” P. Z. S. 1^, p. 661. 
t At any rate in X. albi^nms find L. I'^frone, where it is attached all over the colic 
loop, and in X. hranneuB, in which species it is attached to halfway down the loop. 
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It is interesting to note that, so far as the intestine is concerned, 
Chiromya comes closer to the Lemurinie than to any of the other 
subfamilies of the Lemuioidea. I have pointed out that in the 
more specialised Lemuroidea, so far that is to say as concerns the 
intestine, the elsewhere charaeteristic carpal vibriss«e have dis¬ 
appeared. This conclusion will require amending since they are 
undoubtedly absent in Chiromys^ a fact which my colleagiie 
Mr. Pocock observed independently of myself. Nevertheless it 
cjinnot l)e doubtcnl that in other respects Chironiya is a specialised 
Lemur, so that after all the statement may still hold. 

The I'est of the colon is disposed in a curved course to the 
rectum, and there are no tracas of any further ansae coli. 

There is in Chiromys the usual cavo-duodenal ligament, which 
was not so clearly a single sheet of membrane as is generally the 
case. In one specimen it was single ligament of the usual type; 
in the tw’o others a duodeno-i’enaJ portion could be differentiated 
off*, attiiching the end of the loop of the duodenum to the right 
kidney. An hepato-caval ligament was piesent also in the same 
tw^o sjiecimens. On the left side of the body the lieno-rectal 
ligament w’as plain, and also the lieno-renal. I may a<ld that the 
right lateral lobe of the liver was attached—naturally on the 
right side—by a ligament to the parietes just at the origin of 
the dorsal i)art of the diaphragm. I identified this ligament in 
all three individuals. In an example of Lemur hruuneu^ the 
right lateml lol)e of the liver w^as also attached to the pirietes by 
a ligament. I also recognised in this Lemur the h(*pato-caval and 
hepato-renal ligaments. On the left side of the Inxly of this 
species of Lemur the lieno-renal and lieno-rectal ligaments were 
also very plain. 

The roscular system has not been much dealt wdth l)y my 
predeceasons. As is already known the aoHic arch gives rise to 
two trunks. Ilie intercostal ai-terics of mammals show' some 
variation in their incHle of origin from the aoila. Here again, 
however, there are not sufficient facts known to deduce any 
resultiS of classificatory impoi-tance. I take this oppoi-tunity of 
comparing the mode of origin of these little ai*teries in Chiromyn 
with those of some other mammals. 

In Chiromys the first pair of intercostals arise symmetricadly 
and very close to each other. The next four are also symmetrical 
but a trifle fiiiiher a{)ai*t. Then follow two piiirs which ai*e as 
displaye<l in the act^ompanying figure (text-fig. 152), the artery 
of the one .side being much in advance upon its fellow. The 
lemaining pairs are symmetrically paired as are the first of 
the series, but the distance between the orifices of each piir 
of arteries diflfei’s. In an example of Psetulochirus peregrmus, of 
which I cut open the aortfi and examined the mouths of the inter¬ 
costal arteries, they were strictly jjaired and quite regular. In 
Hystrix cristata I counted seven intercostals in front of the 
diaphragm, which however did not commence until the ninth 
rib. These arteries were single at their origin from the fiorta. 
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In another 8j)ecimen, however—and this is important as showing 
the variation of these structures—the first intercostal was single, 
the next two were paired but the left-hand ai-teriole was smaller 
than, and lay behind, the right. Then followed a strictly paired 
and equisized couple rather far ajmrt, and after this another pair 
closer together. In a Beaver {Castor canadensis) the intercostal 
series commenced with a single vessel on the left side; then 
followed three ])aira the orifices of eacli pair getting closer 


Text-fig. 152. 



Az, 


Tlif e<uinnenmiu‘nt of the aorta ot Claromtfft cut open to 
^how orii;in ot iutercostuU. 

<(, Coinmenceinent of tlescetulmtir aorta. 1), Position of diaphrag’in. 

Left-lmnd tiuure. - {Az,) of Vhiromi^a. 

Ao. Aorta with some ot intercostal branches indicated. 


together, then ti single* median inteiwstal, followed bv three 
pairs, and these again by a single median artery. After this 
point the arteiy tniversed the diaphmgm, and the intercostals 
behind the diaplmtgin arost* median in |X)sition. 

In a Chinchilla {Chinchilia lanigera) the first inteix*ostal was 
meiliau and uiqiaired. Then followe<l a. single vessel on the right 
side and then two j>airs. The remaining intercostals were median 
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and unpaired. In an example of Dmyit/iruB maugcei the anterior 
series of intercostals were all ^ired at their origin excepting the 
last three in front of the diaphragm which aiose by a single 
median trunk, each trunk dividing of course into the right and 
left intercostal of its segment. After the diaphragm the intercostals 
were at least chiefly paired in origin. I have figured these 
arteries in the geneia of Carnivora*, Jlelictia^ GaUctiSy and 
Suricata^ where they arise as paired trunks. There exist, 
naturally, descriptions of these arteiies in many mammals t; 
but there is need for further collection of facts before they can be 
utilised for systematic purposes, for which purposes, however, it is 
obvious from what has already been said that their variability 
will have to be taken into careful consideration. In the mean^ 
time I venture to record such facts as I have happened to 
ascertain myself, without attempting anything like a revision of 
the existing knowledge of these arteries. 

I have also ascertained some facts with regjird to the venous 
system of Chiromys^ and 1 bike this opj)ortunity of incorpomting 
some facts concerning the venous system of Microcehus smithii^ of 
which there is apparently no publishetl information so far tis I 
can discover. 1 dissected the postcaval vein (text-fig. 153) in both 
of the adult specimens. It was a single vein throughout and lay 
as usual to the right of the aorta. The renal veins as is also usual 
were asymmetrical, the left lying some way behind the right. The 
mode of origin of the ovarian veins varies somewhat in mammals. 
In Ghirmnys the vein supplying the riglit side arose from the 
postcaval not far in front of the posterior bifurcation of the 
latter. The left vein, on the other hand, arose from the left 
renal, as is often the case. This particular Jisyminetry is very 
geneml in mammals, but it is not always the ease that the right 
ovarian vein flows into the |K)stcaval so far dowii. In the male 
specimen there was an interesting diffei’ence in the place of 
influx of the two s{)erinatic veins. That of the right side 
corresponded on the whole w'ith the right ovarian vein. But 
that of the left side did not arise from the left renal vein but 
from the postcaval behind that vein, though some w^ay in front of 
the point of origin of the right spennatic vein. The homologue 
of the ovarian vein of the female wtis, however, also j)resent on 
the left side. The renal vein, in fact, received a branch at a 
point exactly con*esponding with the entrance of the left ovanan 
vein in the female example. But this vein ended in the muscular 
parietea and was evidently concerned alone with the venous 
system of the lumbar parietea. These facts are illustrated in the 
accompanying text-figure. 

In Microcehus the arrangement of the corresponding veins was 

* “ Oil the Anatomy of JTelictit personata,*’ P. Z. S. 1905, vol. ii. pp. 27, 28, 
text-figs. 11,12. 

t JS.a, ill Omithorhynchus^ Maiinerit-Smitli, P. Z. S. 1894, p. 714; Maiiatw, 
Murie, Trans. Zool. Soc. vol. viii. pi. 20, fig. 44; Horsts Cliauveau A Arloing, Truitt 
d’Anat. Comp. Anim. domest. 1871, f, 655, and iiiany 8pecial treatise#. 
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somewhat different. In the specimen which I dissected the right 
renal vein, which poured its contents into the postcaval headward 
of the left renal, was formed by two trunks which, however, 
united before entering the postcaval. This may well be a mere 
variation. But it is worthy of note that double renal veins 
particularly on the right side are very usual among Armadillos. 
It is also very general in 7'raguliis*, And here, again, it is on 
the right side that the anomaly occurs. 


Text-fig. 153. 



Postcaval vein of ChirounfM, the ri^ht-haiul figure of a male, the left of a female. 

Jl. Kidney, o.v, 0\ariaiivem. r.v, Kenal vein, sp.o. Spermatic vein. 

The primitive miture of this little Lemur was also shoum by 
the mo<le of coiiiuH»tion of the ovarian veins with the postc^ival. 
There was no such asymmetry as luus been ilescrilied in Chirotngs, 
and which is so general among mammals. The veins in question 
are opposite to each other not far from the posterior bifurcation 
of the single postcaval. On the left side the vein wjus more 
complex than on the right side. It divided at once into three 
vessels. This, however, is not the only peculiarity of these veins 
in Microcebus, From each renal vein a slender vessel ran back¬ 
wards parallel with the j>ostcaval trunk, and in the case of that 

* McClure, Aunt. Anz. Bd. xxix. 1906, p. 375; Beddard, Am. Journ. Aiiat. 1907, 

p. 112. 
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of the left side poured its contents into the ovarian vein at its 
origin. I did not succeed in tracing the corresponding vein of 
the right side all the way; but in any case it commenced 
anteriorly in exactly the same way as the other vein. It will be 
noted, therefore, that the conditions obtaining in Chiromys could 
be arrived at by an obliteration of the connection of the ovarian 
vein of the left side with the postcaval, and the retention only of 
its embouchure into the renal. 

I may observe that in an example of Galago garmtti the origin 
of the ovarian veins was quite as in Chiromys. On the other 
hand, in a male of N’ycticebus tardigrachiSy the arrangement was 
slightly difterent from, though not in great disagreement with, 
Chiromys and Galago, In Nyctkehus in fact the left spermatic vein 
poured its contents into the left remil. The right, on the other 
hand, opened into the postcaval, though very near to the point of 
origin of the here more or less symmetrically arising renal \'eins. 

The internal mammary t^eins of Chiromys run one on each side 
and in association with the ai*tery at some distance from the 
middle line of the sternum. The two veins me connected with 
each branch of the single pret*aval vein where it bifumit€\s at the 
front end of the thoracic cavity. This is quite the normal 
armngement for these veins, but I mention the facts since there 
are sometimes differences. For exaniple, in Lntra vulgaris 1 
found the internal mammaiy a single vein on the right side, 
but with several branches supplying the left side of the middle 
ventral line. Moreover, it is also desirable to note that each of 
these veins runs closely 'iccompanied by its artery strictly parallel 
to the middle line of the sternum but at some disttince from it. 

The azygos vein is not figuied by previous investigators of the 
anatomy of Chiromys, 1 have examined this vidn (text-tig. 152) in 
each of the three specimens which I dissected, and most carefully 
in the last example which was a young female. It is deve]o])ed <ndy 
upon the right side of the body, as in all Lemurs hithei’bi studie<l. 
It is a well developed vein and extends backward to nearly the 
diaphiagm. The first branch supplies two intercosttd spaces, and 
the last branch of the series but two is also divirle<l in the same 
way. There was no trace that I could disco^'er of any corre¬ 
sponding vein upon the left side, neither was there a hemiazygos. 
The point at which the intei’costal aiteries pass outside of the 
azygos vein is a matter which varies much among mammals. 
But the material does not as yet exist for a use of the facts for 
systematic purposes. It is, however, obviously permissible to 
state the conditions observed in Chiromys with a view to future 
generalisjitions. 1 found, in fact, that in this Lemur the first of 
the series of intercosbrl fii*teries to cross over the iizygos \’ein, 
as viewed in the ordinary position of dissecjtion, w*is that lying 
behind the tentli rib. Thereafter all the intercostal aperies 
had the same position. In front of this point they umlerlay 
the vein. 





A.P de] 



1908.] 


ONT A BLOOO-PABAgXTE OF WHITE MICE. 


70S 


7. Lemocytozodn musculi^ sp. n., a Parasitic Protozoon from 
the Blood of White Mi(;e. By Annie Porter, B.Sc. 
Lend., Zoological Research Laboratory, University 
College, London.* 

[Received May 26,1908.J 
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I. Introduction. 

The niicro8co})ic organism describeil in this memoir was found in 
the leucocytes or white blood-corimscles of white mice. It is a 
jwmsitic Pixitozodn belonging to the cliuss 8poruzoa, and being n. 
Iilooil jMirasite, it is included in the order Hiemosporidia. As it 
occurs in leucocytes, it should lye placed in the genus Leicco- 
ci/tozo6n. Similar jmrasites have lieeii described during the last 
three oi* four yeai-s fixim the leucocytes of dogs, rats, palm- 
squirrels, and c*its among mammals, and a few fi-om other 
Vertebrates. The.se will be briefly considereii at the end of this, 
memoir. 8o far as I know, such a jmrasite has not been recordetl 
previously from the mouse. 

As the* pau'asite is shaped like a Gregarine, it is closely relatetl 
to the genus Jlcpviotjreyarwa^ and some authorities, ns Lavemn 
and Mesuil, would place the Leucocytozoa in that genus. 1 
prefer, however, to retain the generic name Leucocytozoon^ and 
since the parasite occnirs in the mouse, Mtts mnsculm^ I propose 
the specific name maaculi'' for it. This cTeatioii of a new 
8pe<*ies is made, not with the intention of merely multiplying 
8[>ecies, hut to avoid confusion witli the pamsites found in nits. 
The nomenclature of these parasites of rats is in a very confused 

• Coromuiiicatod by U. R. Fantsam, D.So., A.R.C.Sc., F.Z.S. 
f For explanation of the Plate, t§ce p. 716. 

pROC. Zoou Soc.—1908, No, XLV 45 
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state. The specific name “ muriB ” has been applied by Balfour 
[2, 2 a] * to the parasite he described from Mub decumanus at 
Khartoum. A similar parasite has been described by Adie [1] 
from Mus rattusm the Punjaub, under the name of L, raU% while 
a third has benn described by Cleland [7] from Perth, Western 
Australia. 

I think it is very probable that this Leucocytozoon is different 
from that in rats. In this connection it is worthy of note that 
the Trypanosomes of rats and mice belong to different species. 

The name that I propose for this parasite from the leucocytes 
of white mice is, then, Leucocytozoon musculi, 

II. Materials. 

The first infected animal received was a white mouse which 
oame from a stock kept at St. Mary’s Hospital Medical School. 
This white mouse, when in an almost comatose condition, was 
brought to the notice of Dr. Fantham. Some symptoms were 
feebleness of movement (constantly moving slowly, more or less 
in a circle, with a tremor or waltz, though the animal did not 
appear to l)e related to Japanese waltzing mice), palatial closure of 
the eyes with discharge therefrom, and incontinency of urine. 

A few parasites were found in the peripheral blood of this 
mouse, but the rodent soon died. As soon after death as possible, 
smears were made of the heart, spleen, kidney, liver and gut- 
contents. There was an extravasation of blood into the gut of 
the mouse and in this parasites were found. However, in the 
gut many Bacteria occuri'ed, and it is not suggested that the 
Leucocytozoon was the sole cause of the death of the mouse. 

A second white mouse, from the same stock as the first one, 
was procured and kept under observation for nearly three weeks. 
A few parasites only occurred in its periphei'al blood. Accidental 
•death ovei*took this mouse and immediately smear*s were made of 
its internal organs. In these parasites were seen but in much 
fewer numbers than in the fii*st specimen. A third mouse from 
the same stock was found to be infected to a greater extent than 
the preceding one. 

The first two mice were scarcely, if at all, verminous, but on 
the third one, many lice, Hcematopinus spinulosuB^ were seen. 
These were dissected and examined for stages in the life-history 
of the parasite, as stated in the sequel. 

The material was examined as far as possible in both the living 
and fixed condition, as the examinatit^n of living material is most 
important and tends to be overlooked. 

The above-mentioned material was kindly given to me by 
Dr. Fantham. 

III. Occurrence of Parasite. 

The blood of the mouse contained parasites of two forms:— 
(1) large, vermiform organisms, free-living in the plasma; and 

* Tbe numbers in square brackets refer to the list of Literature at the end of 
this paper. 
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(2) smaller forms, which are cytozoic. At first the latter are free 
in the plasma, then later, they penetrate usually into mononuclear 
leucocytes where they feed and grow, finally assuming again 
the free form. Very rarely do they occur in polymorphonuclear 
corpuscles, but specimens were seen in transitional corpuscles. 

No parasites were seen within tissue-cells, whether of liver, 
heart, spleen, lung, kidney or gut. They seem purely blood 
parasites, though their presence appears to cause enormous hyper¬ 
trophy of cells in their neighbourhood. This was especially well 
seen in the liver smears. The parasites were most abundant in 
these smears and in the portal blood, were fairly numerous in 
heart and kidney smears, but very few occurred in either lung or 
spleen preparations, though the latter organ (spleen) was enlarged. 
Bone-marrow preparations were also made, and schizogony was 
found to occur therein. 

In the case of the first mouse, extravasation of blood into the 
gut had occurred and the gut-contents showed free parasites in 
this blood. Live parasites were studied usually from freshly 
shed peripheral blood. 

Examination of the organs of the lice showed vermicule stages 
of the parasite in the gut and Malpighian tubes. 

The Leucocytozoa were never associated wdth Trypanosomes in 
these mice, though such an association has been described for 
other Leucocytozoa [1] [7]. 

The lice appear to act as mechanical agents in propagating 
the disease, for lice removed from the third mouse and placed on 
another resulted in a very slight infection of the hitherto 
unaflfected one. In the case of X. cania, Gerrard [9] reported 
that puppies, which were placed together, wei*e cross-infected by 
the agency of ticks. 


IV. Methods. 

(a) Fresh material. 

Freshly drawn blood, usually taken from the tip of the tail of 
the mouse under examination, was mixed with a small quantity 
of normal saline solution, to which in most cases a little alkaline 
methylene-blue was added. A drop of the mixture was examined 
in the well of a micro-slide provided with such a depression, or 
45 lse on the slide or on the cover-slip, forming a hanging drop in 
the latter case. The cover-glass was always vaselined round the 
edges and so air in quantity was excluded from the prepiration. 

In this way, living parasites could be observed for several hours. 
Iiitra vitam staining with methylene-blue could also be thus 
accomplished. Much time was spent in examining the parasites 
in the fresh state. 

Lice found on the third mouse were carefully examined for 
probable stages in an Invertebrate host. Hemiptera removed 
from the mouse were at once dissected in normal saline solution. 
Especial attention was paid to the alimentary canal, Malpighian 

45* 
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tubules, salivary glands, reproductive organs, and body^vity of 
the lice. Smears of these organs, fixed wet with osmic vapour,, 
were afterwards stained and examined microscopically, but fresh 
prepamtions in normal saline to which a little methylene-blue had 
been added, were also examined in this case. 

(b) Fixed material. 

The blood smears were usually fixed wet with osmic vapour or 
with osmic vapour and alcohol. Occasionally they were allowed 
to dry quickly and afterwards treated with methyl tWcohol before 
staining. The chief stains used were Giemsa’s mixture of azur ii. 
and eosin, Loeffler^s alkaline methylene-blue, and Delafield’s 
hfiematoxylin, the latter used alone or sometimes followed by 
safranin. Azur ii. followed by lichtgriin was tried occasionally, 
and safranin alone—suggested by the presence of a refractile cyst¬ 
like envelope round some of the parasites—was tried, but found 
to be too transparent and difiuse. The best results were obtained 
with Giemsa’s stain, alkaline methylene-blue, and haematoxylin. 
The same stains were used for the organ smears of lice. 

Tlie preparations were usually mounted in Canada balsam, 
sometimes left uncovered. 

The various methods outlined above w^ere tried for the purpose 
of correlation and corroboration, and to eliminate possible eri'ors. 

V. General Structure. 

The general shape of this pai*asite, which occurs either inside a 
leucocyte or free in the bh/od-plasma, may be described as vermi¬ 
form or gregariniform, in fact, that of a vermicule (PI. XXXIX. 
figs. 1, 2). However, there is very often no marked difference 
between the ends, which are then somewhat roundeti; and 
further, as some of the parasites ai*e comparatively broad for 
their length, they may be quite accurately described as bean- 
shaped orreniform. The size varied from 17/i to 7/* in length 
and 5-9/1 to 4/t in breadth. 

The free parasites, aveiuging 10*9/i long by 5-1/i broad, are 
usually surrounded by a cytocyst wliich is very refractile and 
does not stain at all easily (PI. ^2^XIX. fig. 8). Their cytoplasm 
is rich in granules which react vigorously toward stains and 
thei-eby obscure the oval nucleus lying beneath them. The 
distribution of the granules varies, and this accounts for the 
differences in the nuclear appamtus as seen in the figures. The 
nucleus is generally nearer one end in position. 

Differences between the ends of the organism occur in cytozoic 
forms. One end may be larger than the other. This may be 
the natural result of the cytozoic habit, the organism assuming 
the form most suitable to a limited space, or it may be due to the 
twisting of the body on itself and within the spherical leucocyte, 
which results in the “thin edge” or “tailed” appearance of 
some of the parasites (text-fig. 154, U-shaped forms aa 
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•described by Wenyon [14] were not seen. The average size of 
endo-globular forms was 8ft long by 5/i broad. 

Among the free forms, some are relatively shorter and broader 
than the others (PI. XXXIX. figs. 1, 6). Some writers [12, 13] 
would consider these broader forms as female Leucocytozoa, while 
the longer thinner ones (PI. XXXIX. figs. 5, 8) would be regarded 
as male. I have no evidence to support this view, but regard 
them as extreme forms of a continuous series, 

VI. Movements. 

(a) MoveTYienta of Trophozoites. 

When a pirasite has penetrated a leucocyte, it remains at first 
near the periphery and so directs its movements that it ultimately 
comes to surround the nucleus to a very great extent. 

Osmotic diffusion between host cell and parasite occurs and 
produces movement within the cell. When this is very vigorous, 
the oscillation produced may be so great as to cause semi-rotation 
of the leucocyte, even to the extent of 180°. 

The movement of the parasite is more noticeable at one end. 
This appears to axlvance steadily by an outflow of the cytoplasm. 
This outflow is easily seen, for the protoplasm is richly granular 
and stiiins retidily intra vitam with methylene-blue. The pam- 
site lies near to the nucleus of the leucocyte, and its presence 
Cfiuses a movement of the nucleoplasm which appears in a state 
of agitation. Osmosis seems to be taking place from the leucocyte 
nucleus to the parasite, and the latter mpidly grows during this 
period (text-fig. 154, A -E). 

The gliding movement continues, and the nucleus of the 
leucocyte, which was originally globular, becomes much altered in 
shape. Its nuclear membrane becomes less and less distinct, and 
at times it resembles a somewhat lens-shaped mass lying within 
the horns of a crescent formed by the parasite (text-fig, 154, D, E). 

The organism continues its gliding movements and one end 
becomes much larger than the other. This is the more obvious 
and may be termed the anterior end. A comma-like appearance 
then results (text-fig. 154, G-J). The posterior end, being 
thinner, might be termed a tail, though this is not an accurate 
description. It certainly appears very filamentous at times, but 
this is because the organism has turned on its side and so exposed 
an edge to view. 

On examining the surface of the parasite, numerous granules 
are evident. These are usually aiTanged in more or less regular 
rows. During movement of the organism as a whole, movements 
of the rows occur, and this suggests that the arrangement of the 
granules in rows is due to myonemes upon the body. Stained 
preparations show that such is the case (PI. XXXIX. fig. 7). 
The slow gliding movement would be due then to contractions 
of these myonemes, and, further, the bowed appearance of the 
parasite within the cell could be explained as being the result 
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of the stronger contractions of the myonemes at the inner edge 
of the organism with successively smaller contractions of the 
myonemes toward the outer (greater) curvatui’e, where there 
would bearing of relaxed myonemes. The axial line of the body^ 
where, judging from the action of the granules, the movement is 
least, would be, according to this arrangement, a neutral area^ 
neither contraction nor relaxation of the myonemes occurring 
within it. 

Text-fig. 154. 



Living Leucocytozoon mvsoulu 

Diagrams of a young intra-corpuscular parasite observed in the living condition 
for seven hours. 

In these diagrams the cytoplasm of the parasite is represented by small dots, more 
closely aggr^ated where the protoplasm stained more deeply. Vacuoles are left 
clear. The chromatin of the parasite is represented black in G-K, and the nucleus 
of the leucocyte is shown by shaded lines. The outline of the leucocyte is indicated 
by a circular area. 

The nucleus of the leucocj^e is not yet much displaced by the parasite, and no 
marked hypertrophy of the host-cell has yet occurred. 

The time required for the assumption of the various forms 
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mentioned varies with the specimen and with the stage of develop¬ 
ment at which the parasite may be. At the initiation of the 
trophic, intracellular phase of the life-history, the activity of the 
organisms is very great, and, correlated with this, there is the 
phase of most vigorous motion. The infected leucocyte figured 
in text-figui'e 154, A~K, was observed for a period of seven hours^ 
and even then the exit of the parasite from the leucocyte was 
not seen, owing to the death of the leucocyte. 

An early stage is seen in text^figure 154, A, where the parasite 
was lying in the leucocyte so that the nucleus of the latter 
was practically in full view. About twenty-five minutes later, 
the organism had spread itself out and become crescentic in 
form (text-fig. 154, B, C). The movements till then were very 
vigorous, and much oscillation of granules in both parasite and 
leucocyte nucleus was observed. Half an hour after the ol:)ser- 
vation was commenced, the forward movements of the parasite 
slowed very much, though the movements of the granules remained 
much the same (text-fig. 154, D). About the same time the 
protophism of the parasite began to move from the periphery 
towards the anterior end, which l)ecame much more globose and 
began to curve (text-fig. 154, E, F). An anterior end could be 
distinguished definitely as such at the end of 55 minutes (text- 
fig. 154, F). Two houra after the first observation was made the 
parasite had assumed the “ comma form and a vesicle began to 
make its appearance (text-fig, 154, F-J). It remained in this 
condition for a long time, the only change that occurred being that 
the protoplasm became much more granular and thera was a 
slight retraction of the }X)sterior end, while the vacuole increased 
in size and chromatin masses appeared in it (text-fig. 154, G-K). 
Death of the leucocyte prevented further reliable observations 
being made on this parasite, but the exit of the organism from its 
host-coil was seen in other specimens (PI. XXXIX. figs. 18, 19). 

Extrusion of the parasite is brought about by internal pressure. 
The Leucocytozoon moves forwards with a slow, gliding movement. 
This continues steadily until extrusion is completed. There is 
slight resistance at the periphery of the leucocyte, but on the exit 
of the parasite, the protoplasm of the host-cell closes up and the 
point of exit is invisible (PI. XXXIX. figs. 18, 19). The freed 
parasite remains quiescent for a short time after leaving the 
corpuscle. 

Stages of endoglobular parasites are figured in PI. XXXIX. 
figs. 15, 16, 17. 

(b) Movements of the smaU^free Merozoites^ 

In some of the peripheral blood mixed with normal saline to 
which a little methylene-blue was added, sausage- or bean-shaped 
bodies occurred (PI. XXXIX. fig. 13). These moved fairly 
actively, the movements being much more energetic if the 
organism were in the neighbourhood of a leucoc 3 die. The body 
of the parasite would seem to be somewhat flattened, for it is 
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able to turn freely somewhat in the fashion of NyciotheruB, 
The anterior end remains still, but the posteilor part of the 
body turns over so that the upper surface becomes folded over 
the under, which, at the distal end, is now uppermost. The line 
of folding is somewliat oblique. Reversfil of this movement 
occurs, and the organism aj)pears to roll from side to side as a 
result of the combined movements. 

Accompanying this movement there is a second. One sur¬ 
face of the body of the parasite contracts, and as a result, the 
•ends of the body approximate somewhat moi*e closely to one 
another than before. Relaxation follows, and the body stmightens 
with a jei'k which has the effect of forcibly propelliiig the 
organism forwards. 

The path of the organism is never straight. Movement appears 
to be initiated at either end indifferently. The path is often very 
restricted and the organism remains for long periods at practically 
the same spot, though one of its ends may have vibrated in 
practically every direction. 

VII, Detailed Morphology. 

(a) Trophozoite, 

Ectoplasm .—In the trophozoite this isnot markedly differentiated. 
It appears as a somewhat clearer portion in some specimens. 
Contractile elements or myonemes are present, arranged in longi¬ 
tudinal rows. These myonemes are very evident in some specimens 
(PJ. XXXIX. figs. 7, 11) and often are well'seen in the region of 
the nucleus. A refractile cytocyst is often present, and when 
this is well marked, a clear space usually inteivenes between 
it and the ectoplasm (PI. XXXIX. figs. 8, 9, 10, 11, 12). The 
cytocyst is always thin and membranous. 

Endoplasm .—This is richly granular (PI. XXXIX. figs. 1, 4) 
and the granules react vigorously towards stains. In some speci¬ 
mens the endoplasm appears almost alveolar (PI. XXXIX. fig. 12) 
owing to the disposition of the granules in regular networks. 
There are concentrations of granules beneath the myonemes 
and also in the region of the nuclear niembrane. Fiequently a 
relatively clear space appears near one end, almost suggestive of a 
large vacuole (PI. XXXIX. figs. 3, 4, 7, 21). In a few specimens 
isolated chromatic granules are present (PI. XXXIX. fig. 8). 
The latter do not seem to have any direct connection with the 
nucleus. 

NucUus .—This is circular or oval, approximately central in 
position or sometimes nearer to one end and possesses a definite 
nuclear membrane. Its chromatin is diffusely spread within and 
much achromatic substance is present. The structui'e of the 
nucleus may best be described vesicular. There does not 
appear to be a karyosome as described by James [10] in one of his 
forms of Leucocytozoim cards. In its general sti'ucture and 
behaviour towards stains, the nucleus of this parasite is very 
suggestive of that of Trypanosoma rajce. 
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The nuclear membrane is definite. It has a somewhat beaded 
appearance in some stained preparations and that can also be seen 
in living material (PI. XXXIX. figs. 2, 4, 6, 16), Extra-nuclear 
ohromatin also occurs, for in favourably stained specimens, a 
chromatic cap can be distinguished at either end (PL XXXIX. 
fig. 15), and isolated granules also occur (PI, XXXIX. fig, 8). 

(b) The vermicuUs of HaBinatopinus spinulosus. 

The vermicules of the lice present the following appearance:— 

Their ectoplasm is not well differentiated fioni tlie endoplasm, 
but indications of myonemes are present and are best seen at the 
ends of the organism. 

The endoplasm is granular and much as in the trophozoites, but 
marked concentrations of gninules do not occur. 

The nucleus in some appears to lie in a vacuole, and in most 
specimens there is a clearer portion in the neighbourhood of 
the nucleus. Its chromatin is moi'e abundant than in the blood- 
inhabiting forms, and the nuclear membrane is fairly distinct 
<P1. XXXIX. figs. 23, 241. 

These vermicules were about 8’8p long and 1‘4/Li broad. 

VIII. Multiplication. 

(a) Schizogony, 

Examination of bone-marrow showed the presence of small, 
oval cysts (cytocysts) about 13*l/u long by B*9p bioad (PI. XXXIX. 
fig. 20). These contained relatively few (about 12> but distinct, 
small forms with a definite vermicular or reniform contour. 
Each of these small vermicules was about 4'4 long by broad 
(PI. XXXIX. fig. 20). They ai’e the merozoites, produced by 
the multiple or asexual fission of a schizont inside the cytocyst. 
The genei'al protoplasm was granular. Remains of the nucleus 
of the leucocyte host w’ere seen on the side of the cyst. Inside 
the cyst were also some lemains of the residual piotoplasm of the 
schizont. }3y the dehiscence of the cyst these merozoites are set 
free in the blood-plasma, where they become vermicules or young 
trophozoites. 

(b) Possible Associaiion of Trophozoites, 

Two parasites lying in one corpuscle were observed (PI. XXXIX. 
fig. 21), or two which had just left the corpuscles (PI. XXXIX. 
fig. 22). One such case, of two parasites lying in the remains of 
a leucocyte, suggested possible association (PI. XXXIX. fig. 21). 
Here the two forms, partially free from the host-cell or leucocyte, 
came in contact with one another and became enveloped in a 
common cytocyst. The nucleus of one appeared to come nearer the 
area common to the two than the other, and a chromatin mass 
was seen in the common area of the couple. This suggested that 
transference of chromatin takes place from one parasite to the 
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other. However, the formation of a definite zygote from these 
associated forms was, unfortunately, not seen. 

Again, in PI. XXXIX. fig. 22, those authorities who believe in 
diflferentiation into male and female forms, would see a female 
form (macrogametocyte) in the upper, broader and granular 
parasite, and a male form (microgametocyte) in the lower, longer 
and naxiower form. I do not go quite so far personally, as I have 
doubts of sexual diflferentiation, preferring the series view (see 
page 707). However, in the present state of our knowledge, the 
suggestion of sexual forms is worthy of note. 

IX. Life-History. 

Commencing with the free vermicule which may be either a 
sporozoite or a merozoite, the following sequence probably occurs* 
The parasite lives awhile in the plasma as a small, active form 
(PI. XXXIX. fig. 13). This ultimately penetrates a leucocyte 
and grows actively there as an endoglobiilar trophozoite. A 
cytocyst may or may not form around it (PI. XXXIX. figs. 15, 
16, 17). After a time, it becomes free in the plasma, rupturing 
the host-cell as it issues, but leaving little or no trace of its 
presence behind. In the plasma it assumes the free trophozoite 
form. Association between trophozoites may perhaps occur (cf^ 
PI. XXXIX. figs. 21, 22), and the result of this is probably a 
zygote, which one would expect to find in the louse, on homology 
with the malarial parasite—but more definite information is 
lacking. 

Other free forms may reach the bone-marrow. There encyst- 
ment occurs, and a schizont, in a thin but distinct cytocyst, is 
produced. This schizont by multiple fission gives rise to l elatively 
few but definite merozoites. By the rupture of the cyst, these 
are set free into the blood-stream where growth again occurs, 
leading to adult trophozoites. This is the schizogonic cycle of the 
parasite. 

Ecto-parasitic on the mouse was the louse, Hcematopimia 
spinulosus. By the bite of this louse infected blood passes from 
the mouse to the mouth and gut of the invertebrate host, and so 
we find the small, gregarinifoim venuicules shown in PI. XXXIX. 
figs. 23, 24. These ultimately reach the saliva of the louse and 
by this insect are probably tninsferred to another mouse. Perhaps 
a sexual cycle of the Leucocytozoon occurs in the louse, but of 
this I have, unfortunately, no definite evidence. Probably the 
louse is merely a mechanical agent in spreading the infection. 

X. Affinities of the Parasite, and Summary. 

Affinities of Parasite, 

The term Leucocytozoon was used by Danilewsky [8] in 1890 
for vermiform parasites stated to occur in the leucocytes of certain 
birds. Danilewsky confined his observations to fresh preparations. 
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Similar parasites were afterwards studied by Berestneff, Sacharoff, 
Ziemann, and Laveran. The latter states that Danilewsky’s 
parasites really occur in immature erythroblasts. The parasite 
was stated later by Schaudinn [12] in 1905 to be a stage in the 
life-history of a Spiroch»te. The matter is fully discussed by 
James [10], and as it is very controversial, need not be dwelt on 
further here. 

Bentley [3] and James [10] independently described a parasite 
from the leucocytes of pariah dogs in India in 1905. This was a 
true Leucocytozoon and is known as Z. canis, A memoir by 
Christophers [6] on the same parasite appetired in 1906, and the 
following year he worked out the sexual cycle in the tick [6]. 
Other Leucocytozoa have been described in mammals by Patton 
[11] in the Indian palm-squirrel, Funamhulua 'pennanii% under 
the name of Z. fmiamhuli ; in Malay dogs by Gerrard [9] and 
Wenyon [14]; and in rats in various parts of the world by 
Balfour [2] from leucocytes of Mus decurmnus at Khartoum, 
by Adie [1] from Mics rattus in the Punjaub (as Z. ratti)^ and by 
Cleland [7 j from rats in Perth, Western Australia. These para¬ 
sites in I'ats are probably best known as Z. rtmris (cf. page 704). 
A form known as L.felis has been described, I believe, from the 
Indian bazaar cat in Madras by Christophers and Patton. 

Outside mammals, from other vertebrntes, we have recorded 
Z. ranarum from the Amphibian Leptodactylua ocellatiia by 
Carini [14]; and quite recently Z. lovati, a form from the leuco¬ 
cytes of grouse by Seligmann and Sambon [13]. 

These are, I think, all or nearly all the Leucocytozoa recorded 
to date (May, 1908). Whether tlxey have any intimate connection 
with Flagellates, such as that suggested by Schtiudinn [12] remains 
to be seen—probably they have not. 

These parasites are all gregariniform. Those in mammals are 
much about the same size, and occur both free in the plasma or 
endoglobular in the leucocytes. Schizogony is known in the bone- 
marrow [6] and liver. 

Laveran suggested that the Leucocytozoa should be included in 
the genus HctmogregartTia, However, as they occur in a non- 
haBmoglobin-containing host, viz. leucocytes, while strict HfiBmo- 
gregarines are found in erythrocytes, I think the generic name 
Leucocytozoon should be retained. The name for the parasite 
described in this memoir for the first time in the leucocytes of the 
mouse is Z. muacidL 

Summary. 

(1) The forms of Z. muaculi here described occur in the 
mononuclear and transitional leucocytes of white mice. 

(2) The free trophozoites in the plasma are gregariniform or 
reniform vermicules, the average size being 10*9/i long and 5*l/x 
broad {cf. PI. XXXIX. figs. 1-12). 

(3) The free trophozoites sooner or later enter leucoc 3 rtes of the 
host and grow at the expense of the nucleus of the leucocyte 
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(ef, Karyolysus among the Haemogregarines). A thin cytocyst is 
formed probably by the host-cell around the parasite (PI. XXXIX. 
figs. 16, 17). 

(4) Endoglobular forms are on the average 8fi long by broad 
<c/. PI. XXXIX. figs. 15, 16, 17). 

(5) Schizogony takes place in the bone-marrow. An endo¬ 
globular trophozoite rounds itself off and becomes a schizont, 
breaking up into merozoites, each about 4*4fi long and *8// broad 
(PI. XXXIX. fig. 20). This again suggests affinities with Karyo^ 
lyauSj judging by Labbe’s figures of schizogony in Karyolysus, 

(6) Two parasites may sometimes occur within one host-cell. 
Two such forms suggesting the beginning of association are shown 
in PI. XXXIX. figs. 21, 22. 

Differentiation into male and female forms could not be made 
out with certainty, though some parasites were shorter, broader, 
and more granular than others. 

(7) Vermicules were found in the gut and Malpighian tubules 
of lice, ectoparasitic upon the mice, but unfortunately no evidence 
of a sexual cycle in the louse was obtainable. Perhaps the lice 
merely act as mechanical agents in the transfer of the parasites 
among the mice. 

(8) The parasites are found in smears from the heart and liver 
in abundance. They are less numerous in spleen and kidney 
smears, also in the bone-marrow and peripheral circulation. They 
were not abundant in the latter. 

(9) No Trypanosomes were seen in the infected mice. 

(10) The movements of the vermicules or trophozoites of this 
parasite in the blood-plasma of its Vertebrate host are fully 
described in section VI. of this memoir. 
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1 plate. 

Xll. EXPLANATION OP PLATE XXXIX. 

Tho liffuros ou the Plate XXXIX. were outlined with camera lucida (Abb<?), 
usinj^ Zeiss inch achromatic and 2 min. apochnnnatic oil-immersion objectnes 
with compensating oculars 4 and 8. Zeiss K objective was also used for fresh 
pre])arationH. 

Fig. 1. Shows a free trophozoite which is broad and abort. Stained Giemsa. 
X 1700. Jjiver smear of 1st mouse. 

Fig. 2. Free tropliozAiite, rather large. Shows one chromosome. Gionisa. X 1700. 
Liver smear of 2nd mouse. 

F’ig. 3. Smaller, possibly younger, tbrni. It has one j>atch of chromatin. Gieiitsa. 
X 1700. Liver smear of 1st mouse. 

Fig. t. Form showing dotted nucleus, also dots along the nuclear membrane. 

Giemsa. X 1700. Heart smear ot 1st mouse. 

Fig. 6, Parasite show’ing centml chromatin filaments. The Leucocytozoon is not so 
markedly gi’anular as some. Gicmsa. X 1700. Liver smear ot 1st mouse. 
Fig. 6. Vf. fig. 1. The nucleus is \esicular and chromatin is distributed round the 
nuclear membrane. Giemsa. X 17CK). Liver smear of 2nd mou^ie. 

Fig. 7. Shows pale, vesicular nucleus, also inyonemes (rwy) are w'ell seen. The ends 
are somewhat pointed. Giemsa. X 2260. his or smear of 2nd mouse. 
Fig. 8. Pamsite in a clear (*ytocyst (cy). It has a patch of extra-nuclear cbroinatm 
in the endoplasm, (bemsa. X 1700. Lixer smear of 1st mouse. 

Fig. 9. ParasitLMii cytocyst. Caps of chromatin present. Giemsa. X 1700. Kidney 
smear of ist mouse. 

Pig. 10. Parasite in cytocy»t with deejKT staining nucleus; also very granular 
protoplasm. Giemsa. X 1700. Liver smear of 1st mouse. 

Fig. 11. Shows pale-staining vesicular nucleus and definite inyonemes (w^). In 
cytoej’^st (cjy). Giemsa. X 1700. Liver smear of 1st mouse. 

Pig. 12. Broad parasite within cytocyst (cy), showing alveolar protoplasm. Giemsa. 
X 1700. Spleen smear of 1st mouse. 

Fig. 13. Free forms in plasma. Metbyleiie-blue. Peripheral blood of 3rd mouse. 
Fig. 14. Free vennicule penetrating mononuclear leucocyte. Methylene-blue. 
X 1200. Peripheral blood of 3i-d mouse. 
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Fig, 16« Young intra-corpuscular stage. Parasite has a chromatin cap at either end. 

Gieiiisa. X 1700. Liver smear of 2nd mouse. 

Figs. 16,17. Endoglobular parasites in mononuclear Leucocytes. Giemsa. X 1700. 
Liver smear of Ist mouse. 

Fig. 18. Shows egress of parasite from its host-cell. Intra vitam staining with 
methylene-blue. X 1200. Peripheral blood of 3rd mouse. 

Fig. 19, Egress of parasite shown in fig. 18 from leucocyte just completed, after 
rotation of leucocyte. Intra vitam. Methylene-blue. Peripheral blood 
, of 8rd mouse. 

Fig. Sx). Scbizont within cytocyst in bone-marrow. Twelve merozpites are present, 
together with residual protoplasm {r.ph). Methylene-blue. X 1000, 
Bone-marrow of 2nd mouse. 

Pig. 21. Possible association of the two Leucocytozoa. A common cytocyst is 
present. Chromatin is showing passing across from one to the other. 
One Leucocytozobn is not entirely free from its host-cell. Each of the 
couple has a vacuole. Giemsa. X 1700. Liver smear of Ist mouse. 

Pig. 22. Possible association. Both of the Leucocytozoa are free from their host-cell 
or cells. Liver smear of let mouse. Giemsa. X1700. 

Figs, 23, 24. Vermicules from the midgut of UcBmatopintis spinuloaua. Giemsa. 
X 1700. 


8. Descriptions of African Micro-Lepidoptera. 

By E. Meyrick, B.A., F.R.S., F.Z.S. 

[Received June 13,1907.] 

This paper is a contribution towards the knowledge of the Tor- 
tricina and Tineina of the African region, which are at present 
very little known. The material for it was received from various 
collectors, hut for the greater part of it I am indebted to Mr. A. 
J. T. Janse, of Pretoria, whose specimens are also particularly 
notable for their fine condition. Mr. Janse fui-ther furnished 
notes on localities and time of appearance, based on additional 
examples retained by himself besides those which he sent me. 
In addition to some known species recorded from Africa for the 
fiist time, 108 species and 10 genera are described as new. 

EuCOSMIDiE, 

Lobesia aeolopa Meyr. 

This species, described from India and Ceylon (Jouin. Bomb, 
N. H. Soc, xvii. p, 97G), I possess also from Graharnstown, Cape 
Colony, and the island of Reunion. 

POLYCHROSIS HABMOXIA, sp. n, 

d $ . 10-13 mm. Head, palpi, and thomx light ochreous, face 
whitish-sufFused. Abdomen whitish-ochreous, sometimes suftused 
with grey. Fore wings elongate, slightly dilated posteriorly, 
costa slightly arched, apex obtuse, termen obliquely rounded; pale 
brownish-ochreous; markings deep yellow-ochreous; an inwardly 
oblique spot beneath fold before middle (representing lower portion 
of angle of a strongly angulated basal patch, of which remainder is 
obsolete); central fascia rather narrow, sometimes with a few 
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black scales, posterior edge excavated near dorsum; a blotch 
before middle of termen, connected by a narrow projection with 
apex; three short oblique dark fuscous strigulse on costa poste¬ 
riorly, beneath first a small deep ochreous spot; a fine line of 
blackish scales along termen; cilia yellow-ochreous, on costa paler 
spotted with fuscous. Hind wings grey ; cilia whitish-grey, with 
grey subbasal shade. ^ 

Transvaal, Pretoria district, from November to March {Janae ); 
nine specimens. 

PoLYCHROSIS SCORPIODES, sp. n. 

c? ?. 17-18 mm. Head whitish-ochreous, face more whitish. 
Palpi ochreous slightly sprinkled with dark fuscous, second joint 
whitish towards apex and beneath. Thorax light ochreous mixed 
with brown. Abdomen grey, anal tuft pale ochreous. Fore wings 
elongate, posteriorly dilated, costa slightly arched, apex obtuse, 
termen obliquely rounded; ochreous-whitish, with some scattered 
ochreous-brownish strigulae, towards dorsum and posteriorly 
moi*e or less marbled with pale bluish-silvery-grey ; costa directly 
strigulated with blackish; a basal patch of suffused ochreous- 
brown strigulation, marked with black on fold, outer edge obtusely 
angulated below middle; central fascia ochreous-brown, iiregular, 
broadly inteiTupted below middle so as to leave beneath only a 
triangular spot before tornus, marked in middle with several small 
irregular black spots, and followed beneath costa by a suffused 
blue-grey patch ; a roundish ochreous-brown patch before middle 
of termen, marked with black on each side; a small ochreous- 
brown apical spot marked with black. Hind wings grey; cilia 
whitish-grey, with grey subbasiil shade. 

Transvaal, Pretoria district, Pietersburg, from August to 
December {Janse) ; two specimens. 

Eccopsis Z. 

Assuming for the present that this genus is tenable, and dis¬ 
tinguished by the peculiar thickened dor$d lobe of hind wings, 
then the following species is refeiuble to it, 

Eccopsis acrocosma, sp. n. 

cf. 15 mm. Head and thorax fuscous irrorated with pale 
specks. Palpi rather long, porrected, second joint triangularly 
scaled, terminal joint moderately long, pointed; second joint with 
base and lower edge whitish, upper edge with a metallic-bluish 
stripe, intermediate space orange crossed by an oblique black line 
and edged beneath with blackish, terminal joint blackish with 
upper edge metallic-bluish. Abdomen fuscous. Fore wings 
elongate, posteriorly considerably dilated, costa gently arched, 
apex obtuse, termen sinuate, somewhat oblique; rather dark 
fuscous, tips of scales whitish, appearing to form a very fine and 
regular transverse striation; costa marked with very short oblique 
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dark fuscous strigulee, between and beneath which are some leaden- 
grey scales; a small in*egular black spot in disc at irregularly 
centred witli metallic-blue; a triangular orange apical spot, marked 
with three blue-leaden-metallic streaks, uppermost short, slender, 
two lower stronger and partly edged with black, converging to 
apex : cilia fuscous sprinkled with whitish, with darker subb^l 
shade. Hind wings rather dark fuscous; cilia fuscous. 

Nyassa-land, Songwe Valley; one specimen. 

The singular apparently corresponding coloration of the j)alpi 
and tips of fore wings has doubtless some explanation in local 
circumstances. 

Argyroploce orthacta, sp. n. 

5 . 18 mm. Head whitish-fuscous tinged with reddish, crown 
irrorated with blackish. Palpi moderate, porrected, triangularly 
scaled, ochreous-whitish tinged with fuscous. Thorax reddish- 
fuscous mixed with blackish. Abdomen grey. Fore wings 
elonga,te-triaiigular, costa- gently arched, apex obtuse, termen 
rounded, somewhat obli<j[ue ; greyish-oli\'e, with irregular grey- 
whitish strife rising from pairs of whitish strigulfe on costa ; a. 
laige sharply-marked dark fuscous basfil patch mixed with dark 
red-brown, outer edge straight, oblique, finely edged with wdiite, 
reaching on dorsum to beyond middle; a round patch of ground¬ 
colour towards termen above middle outlined by pale stria% and 
broadly suffused posteriorly with dark reddish-fuscous; a streak 
of reddish sufliusion mixed with blackish along termen; cilia 
ochreous-grey irroiated with ’whitish, indistinctly bai*red with 
darker grey, and with a dark grey subbasal line. Hind wings 
fuscous, suffused with dark fuscous towards termen ; cilia fuscous, 
paler towards tips, 

Transvaal, Pretoria and Zoutpansberg districts, in Septembei^ 
and from December to March {Jcmse ); one specinieii. 

Pamplusia sardonia, sp. n. 

S 5 . 15 18 mm. Head, palpi, and thorax pale grey, iiTorated 
Avith grey-whitish, and more or less suffused with pale crimson, 
palpi rather long. Abdomen rather elongate, dai'k grey. Fore 
wings elongate, gradually dilated, costfi slightly ai’ched, apex 
obtuse, termen almost straight, oblique; dark leaden-grey, with 
numerous irregular dull crimson-reddish transverse strigte, some¬ 
times largely suffused together; costa obli(juely strigulated with 
dark fuscous and whitish; cilia fuscous mixed with I'eddish, with 
a whitish basal line on termen, apical third light reddish. Hind 
wings dark fuscous; cilia fuscous, with dark fuscous subbasal 
shade, tips pale brownish round apex. 

Transvaal, N.E. Pj-etoria district, in December and January 
{Janae) ; three specimens. 

Enarmonia batrachopa, sp. n. 

d ? . 18-22 mm. Head pale ochreous, face and sides suffused 
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with dark fuscous. Palpi dark fuscous. Thorax with double 
posterior crest, pale ochreous, broadly suffused laterally with dark 
fuscous, sometimes mixed with ferruginous. Abdomen rather 
dark fuscous, in <S with large expansible pale greyish-ochreous 
genital tuft. Posterior tibiie in <5* with very large dense brush 
of greyish-white hairs above, including a blackish-gi ey tuft towards 
apex. Fore wings elongate-triangular, costa moderately arched, 
apex obtuse, termeii almost straight, somewhat oblique; in cf witii 
rather strong dorsal scale-projections towards base and beyond 
middle ; light brownish or brownisli-ochreous, obsimiely strigu- 
lated with wliitish, especially in d* towards dorsum ami termen; 
most of wing except dorsum and termen in cf irroratcd with 
fuscous-crimson and strigulated with black, in $ largely suffused 
witii <lark fuscous sometimes mixed with dull crimson, posterior 
edge of this area in 2 well-defined and forming a blunt wedge- 
shaped projection extending downwards from upper half to near 
termen bed’ore middle, in d' indicated but inconspicuous; costa 
marked with some pale strigula', and in J with siweral small 
fuscous-crimson and black spots; sometimes a distinct pale 
greenish dis(‘al dot beyond middle; a semioval olive-greenish or 
dark reddish-fuscous patch mixed with black occupying anterior 
half of dorsum, its ('(‘utT’al area more or less suftiised with whitish- 
ochreous, especially in d; un a,cute-triangular olive-greenish spot 
mixed with black on dorsum before tornus : cilia whitish fuscous 
irrorated and barred on up])er half of termen with ferruginous, 
on lower half with blackish. Hind wings in d with a deep seini- 
cii'cular excavation on termen aho\e tornus ; dark fuscous, darker 
])osteriorly; in d vein 1 clothed with rough whitisli hairs; cilia 
whitish-gi’oy, with grey suhbasal shade. 

( Upk Oolo-vy, Eastern jiortiou; Natal ; Transvaal ; PiionESiA ; 
bred in eTuly and August from laiva* feeding on citrons fruits, 
stone-fruits, and giuwas, sometimes doing extensive damage 
{LoKunhary ); four specimens. 

EuOOSMA LEUf’OPE'I’RA, sp. 11. 

d. 12-14 mm. Head wliitish, sides of crown suflused with 
(H‘hreous. J^ilpi moderate, jiorrected, second joint with long rough 
])roj(*ctiiig scales above and beneath ; white, second joint tinged 
with pale hrowmish-ochreous. Thorjix whitish, irregularly tinged 
with brownish and spotted with dark fuscous. Abdomen fuscous, 
more or less suflused with yidlowish or whitisli towards bise, anal 
tuft whitish-ochreoiis. Fore wings elongate, somewhat dilated 
posteriorly, costa sliglitly arched, fold extending to jj.apex obtuse, 
termen slightly indenterl alxive middle, i-atlier ohlhjue; feiTuginous- 
ochreoiis, often more or less suttused with fuscous, variably and 
irregularly strigulated with white ami dark fuscous; }M)sterior 
of cost'i with five jiairs of oblique white strigula*, wheiuie proceed 
short iiTOgulav leaden-metallic striga^; a large irregnlai* suffused 
white median dorsal blotch, including several grey striguhe; 
(x*ellus large, wliite, irregular, containing several pale metallic- 
Proc. Zool. Hoc. —1908, No. XLVJ. 40 
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grey spots in two transverse series, and two black dots between 
those; sometimes several other black dots scattered round this: 
cilia dark reddish-grey finely in*oi*ated with white, on tornus with 
a white patch. Hind wings with 3 and 4 stalked; grey; cilia 
pale gi*ey or whitish-gr*ey, with faint darker subbasal line. 

Transvaal, Pretoria district, in December, January, and July 
{Ja?ia€) ; seven specimens. 

CROcrnosEMA plebeian a Z. 

Transvaal, Pretoria, Pietersburg, January to May {Jmiae). 

1 take the oppoitunity of noting that Steganoptycha obscura 
E. Well., described from St. Helena, is certainly a synonym of 
this species, which is now common in suibible loc^alities in all 
quarters of the globe, doubtless artificijilly introduce*! witli its 
food-plant in gardens. The genus is hardly worth separating from 
Cydia^ the single species agreeing in all respects except the peculiar 
tuft of hind wings in . 

CVDIA TUMULATA, Sp. n. 

5 . 16 mm. Head and thoi'Jix pale brownish-ochreous, crown 
witli a dark fuscous central stripe. Palpi pale bi'ownish-ochreous 
sprinkled with fuscous. Abdomen grey. Fore wings elongate, 
posteriorly dilated, costa gently ai*(;hed, apex obtuse, termen 
sinuate, little oblique ; pale brownish-ochreous, iri’egularly mixed 
and spotted with gi’ey, with scattered dark fuscous and bhick 
scales; costa strigulated with dark fuscous, betw^een these whitish- 
tingt'd, posteriorly giving rise to three oblique brown stiiga^ 
alternating wdth leaden-grey striga^; two dark fuscous spots on 
dorsum, first slightly oblique at second larger and somewhat 
elorigate-triangujai* at space between these sufiusedly striated 
wdth whitish ; ocellus indistinctly iiiargiiitMl with leaden-metallic 
a small brown apical spot; some minute black dots on termen : 
cilia brownish sprinkled with whitish, round ajiex and on upper 
half of termen sufiused with blackish. Hind wings with 3 and 
4 stalked ; grey, dark j)osteiiorly ; cilia grey. 

Transvaal, Ih’etoria district, in Decernbei* and January (Janse); 
one specimen. 

Cydia isooramma, sp. n. 

iS $. 12-16 mm. Head fuscous, sides and face more or less 
mixed with ochreous. Palpi fuscous, second joint usually with 
a central ochreous si)ot. Thorax fuscous, patagia pale ochreous. 
Abdomen whitish-ochreous irrorated with grey. Fore wings 
elongate, slightly *lilated posteriorly, costa gently arched, apex 
obtuse, termen sinuate-indented, little obli(pie ; whitish-ochreous, 
becoming yellow-ochi*eous towards costa posteriorly and termen ; 
margins of cell, internal veins, and veins between cell and termen 
more or less lined with blackish-fuscous or sometimes partially 
with pale leaden-grey, with some additional interneural lines, 
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ground-colour more or less whitish-suffused between these; dorsal 
area marked with irregulai* pale leaden-gi'cy lines, and some 
scattered blackish-fuscous marks, with a narrow blackish-fuscous 
patch or streak along dorsum from near bxse to about f, and a 
small irregular ill-defined blackish-fuscous dorsal spot at |; costa 
blackish fuscous, with more or less pametl silvery-wliitish strigulae 
throughout, on posterior | emitting oblique silvery-grey strigae; 
a slender ferruginous-ochreous streak runs from middle of costa 
through posterior msigin of cell to posterior dorsal spot; a silvery 
mark along lower half of terinen: cilia whitish-ochveous, with a 
dark grey bar marked with dai'k fuscous in middle of termen, and 
base more or less marked with dark fuscous round tornus and 
above apex. Hind wings with 3 and 4 connate; grey; cilia 
whitish, with giey subbasal line. 

Transvaal, Pretjria, in March {Jame)\ CEYXiON, Patipola, 
Maskeliya, and Diyatalawa, from March to Se 2 >tember (Gree^i^ 
PoU^ Alston^ Fletcher) ; eight specdmens. 

CyDIA rSAMMACTA, sp. n. 

S ?. 17-19 mm. He^ul whitish-ochreous. Palpi with long 
rough scales, pale fuscous, towards tip of second joint above 
ochreous-whitish. Thorax whitish-ochreous, partially fingtMl with 
brownish. Abdomen light fuscous. Fore wings elongate, costa 
gently arched, apex obtuse, termen somewhat indented-sinuate, 
rather oblique ; whitish-o(direous, suffnsedly sti’igulatod with 
fuscous suffused with brow'nish-ochreous, except on a large (ilear 
space occupying most of <l<)rsal area towards middle, postei*ior 
half sufi’used with brownish-ochi*eous: costa and dorsum shoi-tly 
strigidated with blackish, posterior half of costa, with five pairs 
of wbitisli strigida*, whence proceed oblique leaden-grey striga*; 
ocellus repres(‘nted by an irregular silvery-grey whitish blotch, 
cut by a slender tiansverse streak of grouml-colour containing 
several irregular black marks, and with some other scattered 
black marks befoio and above it: cilia. p.ale ochr(‘ous irrorate<l 
with whitish, round apex and up})er half of termen suffused with 
dark fuscous. Hind \\iugs with 3 and 4 stalked; grey; cilia 
whitish-grey, with daiker subbasal line. 

Transvaal, Pretoria district, in December and January {Janse ); 
three specimens. 

Laspevresia delineaxa Walk. 

{Graipholitha de.luieana Walk. Cat. xxviii. 389 ; G. apieatanrf^ 
ih, 390 ; Laspeyresia \sacma Meyr. Journ. Bomb. N. H. 8oc. xviii. 
144.) 

Transvaal, Pretoria, in January {Janse?) \ Mauritius, Port 
Louis, in May. Occurs also in India and China. 

Laspevresia trtcextra Meyr. 

Transv^ial, Pretoria, Pietersburg, from December to Februaiy 
(Janse). 

. 46* 



722 


MR. E. MEYRICK ON 


[June 16^ 

A common Indian species, probibly imj>orte(l into Africa with 
its food-plant {Crotala/ria), African specimens show some indi¬ 
vidual variation, and the hind wings are generally rather lighter, 
but I can find no reliable distinction. In India there are several 
very closely allied species. 

T011TRICID.E. 

Cacoecia ijedrastis, sp. n. 

(5*. 12-13 mill. Head whitish-ochreous. Palpi moderately 
long, whitish-ochreous irroiuted with dark fuscous. Thorax 
whitish-ochreous irrorated with fuscous. Abdomen grey, anal 
tuft ochreous-whitish. Fore wings suboblong, anteriorly lather 
strongly, posteriorly slightly arched, apex obtuse, termen sti*aight, 
rather oi>lique, costal fold narrow, extending from base to beyond 
J ; whitish-ochreous, with some scattered fuscous scales; basid 
patch indicated by increased fuscous irroration but not defined, 
on costal fold dark fuscous; central fascia mo<hu‘ately broad, dark 
fuscous, lighter and more ill-defined on lovvei* half of posterior 
edge; costal patch fliittened-triangular, <lark fuscous, its ajiex 
connec^ted by a dark fuscous striga with torn us; a dark fuscous 
striga along upper part of termen ; cilia, whitish-ochreous. Hind 
wings grey; cilia ochreous-grey-whitish, with ti grey shade. 

Transvaal, Pretoria district, from January to March [Jansf ); 
two specimens. 

Tortrix cedrota, sp, n. 

(5 . 12 mm. Head and thorax })ale yellowish-ochreous. Palpi 
moderate, porrected, ochreous-yellowish, basal half of si'cond joint 
irrorated with blackish. Abdomeii gr€*y, anal tuft pale yellowish. 
Fore wings elongate, posteriorly dilated, costfi gently arched, apex 
obtuse, termen obliquely rounded; glossy whitish-ochreous ; basal 
patch suftused with ochreous-yellowish, costal edge and dorsiil half 
irrorated vdth black, outer edge obtusely a-ngulated in middle ; 
central fascia moderately broad, sufiused with ochreous-yelhm ish 
and irrorated with blackish, anteriorly edged with ochreous-yellow; 
costal patch triangular, dark grey niixeil with black, edgtMl with 
ochreous-yellowish, and connected wu*th tornus by an ochreous- 
yellow' striga sprinkled with blackish ; some yellowish striguhe 
irrorated with blackish along termen : cilia wdiitish-yellowish. 
Hind wings grey ; cilia yellowish-grey-whitish, with a grey line. 

Transvaal, Pretoria, in March i^Janse) ; one specimen. 

Tortrix African a Wals. 

{Coitchylis africana Wals. Trans. Ent. 80c. Lond. 1881, 227, 

pi. X. G.) 

This species, which I have from the Transvaal and Natal, I 
refer here. 
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Tortbix capensana Walk. 

{I'eraa capensana Walk. Cat. xxviii. 295; T, reciprocana^ ib. 
295; T, meridionana^ ib. 295; Tortrix capiiana Feld. Rei«. Nov. 
pi. cxxxix. 48, 49; Cacoecia mhistana WaLs. Trans. Ent. Soc. 
Lond. 1881, 222, pi. x. 1; Lozotaada doi'siplayana^ ib. 223, 
pi. X. 2.) 

I am of opinion that all these names represent oidy one variable 
species, which is common and generally <listributed in Tmrisvaal, 
Natal, and Cape Colony, and is a true Tortrix. 

Tortrix iocoma, sp. n. 

cj. 18-22 mm. Head orange. Palpi moderate, pon^ected, 
oehreoiis-orange, sometimes sprinkled with fuscous. Thorax pale 
whreous-yellowisli, anteriorly suffuseil with orange. Abdomen 
light oclireous-yellowish. Foi-e wings elongate, Ijardly dilated, 
costa gently >uehed, apex obtuse, termen nearly straight, rather 
oblique; light ochreous-yellowish, costal sliglitly yellower : cilia 
pale yellowish. Hind wings veiy pale grey, suffused with whitish- 
yellow'ish towards costa and apex; cilia pale yellowish. 

Transvaal, N.E. Pretoria district, in December and January 
{Janse ); four specimens. 

Tortrix agroec a, sp. n. 

<S, 20 mm. Head, palpi, and thorax brownish-oclu*eous, palp 
moderate, j)orrected. Abdomen dark grey, anal tuft light yellowish. 
Fore w’ings suboblong, slightly dilat(*d jx>steriorly, costii gently 
arched near base, thence nearly straight, apex obtuse, termen 
nearly straight, lather oblique ; brownish-ochreous: cilia light 
brownish-ociireous. Hind wing.s fuscous-gi’ey finely irrorated 
with blackish ; cilia pale brownish-fadireous. 

Transvaal, Pretoria district, in December (Janse ); one 
specimen. 

(4 K L E C UJ ADM . 

PaLTOUORA rSACASTA, sp. n. 

c? 2 • mm. Head and thorax whitish-yellowdsh. Pal})i 

yellow-whitish, lower half of second joint fuscous, tuft short, 
spreading. Antenna' fuscous. Abdomen yellow-whitish, in S 
with a central black spot. Fore wings elongate, very narrow, 
costa gently arched,apex pointed,termen very obliquely rounded; 
whitish-yellow’, with brassy reflections; plical and second discal 
stigmat(i black ; some light brown suffusion, sometimes sprinkled 
with daiker fuscous, forming usually a streak along Imsjrl of 
costa, a spot resting on pli«il stigma, a smaller spot obliquely 
above and beyond this, a small 8jK>t before tornus, a larger spot 
on costa at f, a patch between second discal stigma and termen, 
and an apiail patch, but these vary somewhat in development: 
cilia whitish-yellowish, above apex with a fuscous spot, sometimes 
with two or three cloudy fuscous antemedian dots on termen. 
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Hind wings with 6 and 7 stalked ; gi’ey-whitish; cilia pale whitish* 
yellowish. 

Transvaal, Pretoria district, from November to February 
{Janae) ; five specimens. 

ARISTOTELIA SIROTA, sp. n. 

S, 15 mm. Head and thorax oclireous-whitish sprinkled with 
brown. Palpi moderately long, rather thickened with scales,, 
whitish, second joint light brownish. Antenna? whitish-ochreous. 
Alxlornen light grey, three basal segments ochreoiis-yellowish. 
Fore wings elongate, narrow, costa gently arched, apex acute, 
termen extremely obliquely rounded; 6 out of 7 near base; 
ochreous-whitish, faintly strefiked longitudinally with pale 
brownish-ochreous; some dark fuscous irroi ation tending to form 
indistinct streaks on veins; plical stigma small, fuscous, second 
discal formed by a small round spot of dai*k fuscous irroi'ation: 
cilia whitish-ochreous tinged with brownish. Hind wings giey- 
whitish ; cilia whitish-ochreous. 

Transvaal, Pretoria district, in August, He])teinber, and 
January {Ja'nse)\ one specimen. 

Aristotelia acrena, sp. n. 

5 . 12 mm. Head and thomx whitish-ochreous mixed with 
deep ochreous-yellow. Palpi moderately long, loosely scaled, 
whitish, second joint mixed with yellowish ami sprinkled with 
dark fuscous, terminal joint sj»rinkled with ochreous. Antennfe 
pale ochreous. Abdomen ochreous-yellowish, mixed w’ith dark 
fuscous on sides and posteriorly. Fore wings elongate, vf‘ry 
narrow, costa slightly arclied, a})ex acute, produced, termen ex¬ 
tremely oblique, sinuate ; 7 and 8 out of 6 ; whitish-ochreous some¬ 
what sprinkled with fuscous; some deep CK*hreous-yellow sufiiusion 
forming streaks beneath costii and along submedian fold, and a 
broad patch occupying most of postmedian area, except a narrow 
terminal fuscous fascia sprinkled with dark fuscous; a blackish 
dot at Ijase of costa, t\NO beneath costa at 1 and two on fold 
obliquely beyond these respectively, one in disc beyond middle, 
and one at |: cilia ocbre<)\is-yellowish, i*oiiiid a})ex with a few dark 
fuscous specks. Hind wings grey; cilia whitish-ocdireous tinged 
with grey. 

Transvaal, Pietersburg, in April (Jcmae) ; one specimen. 

Aristotelia peltosema Low. 

Transvaal, Pretoria, in August and January 

I imagine this wide-ranging species, which occurs in Ceylon 
and Australia, is attached to some garden plant. 

Ephysteris, n. g. 

Head smooth; tongue developed. Anteimse in J simple, 
basal joint moderately long, without pec^ten. Labial palpi mode¬ 
rately long, recuiwed, second joint beneath with rough projecting 
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scales, terminal joint shorter than second, loosely scaled, acute. 
Maxillary palpi rudinientary. Posterior tibiae clothed with long 
hairs above. Fore wings with 2-5 parallel, 7, 8, and 9 out of 6, 
7 to costa, 11 from middle. Hind wings under 1, elongate- 
tmpezoidal, apex strongly produced, termen cmarginate, cilia 3; 
3 and 4 connate or stalked, 5 rather approximated, 6 and 7 
tolerably pamllel. 

Apparently a development of G^iorimoschema. 

EpHYSTERIS CHERSiEA, Sp. n. 

cf $ . 10-12 mm. Head ochreous-whitish, more or less mixed 
with dark fuscous. Palpi whitish mixecl with daik fuscous. An- 
teniife dark fusc^ous. Thorax light browiiish-ochreous, more or 
less irrorated with dark fuscous. Alxlomen dark grey, second 
and third segments more or less suffused with ochreous-yellowish 
dorsally. Fore wings lanceolate, a}»ex produced, acute; brownish- 
ochreous more or less irroi-jited with dark fuscous; an indistinct 
dark fuscous spot on fold towards liase; stigmata cloudy, dark 
fuscous, sometimes large, first diseal little ))efore middle, plical 
oblupiely before first discal; sometimes an indistinct pale ocbreous 
spot on costa at ^: cilia grey, with some bhu‘k specks. Hind 
wings rather dark grey; cilia gi'ey. 

Tua.nsvaal, Pretoria, from Beptember to November {Jame ); 
four specimens. 

Geleohia arotrias, sp. n. 

5 . 21 mm. Hea-d and palpi pale ochreous-yellowish, base r)f 
palpi fuscous, terminal joint almo.st as long as second. Antenme 
dark fuscous. Thorax dark fuscous, with broad central ])ale 
ocbreous-yellowish stripe. Abdomen fuscous. Fore wings 
elongate, rather nan’ow, costa gently ai'ched, apex round-pointed, 
termen very obliquely rounded ; dark purplish-fuscous, lighter 
and crimson-tinged townrds base of costa, darkest above dorsal 
stripe; a pale CKjhreous-yellowisli dorsal stripe from base to near 
toriius, rather broa,d towards middle but naiTOwed to extremities, 
before posterior extremity emitting an obliqiu^ bar to f of disc; 
(cilia imperfect). Hind wings rather light fuscous, somewhat 
darker ]>osteriorly ; cilia })ale fuscous. 

Natal, Weenen, in October { JSpiller ); one specimen. 

Geleciiia trisigxis, sp. n. 

5 . Ifi mm. Head ocbreous-white, sides narrowly blackish- 
fuscous. Palpi white, from base to above middle of second joint 
dark fuscous, terminal joint as long as second. Antennte black, 
Tliomx dark bronzy-fuscous, with broad white central stripe. 
Abdomen grey. Fore wings elongate, narrow, costa gently arched, 
apex round-pointed, termen hardly rounded, very oblique; very 
dark bronzy-fuscous; a rather broad ochreous-whitish costal stripe 
from base to netir apex, nfirrowed posteriorly; a rather narrower 
ochreous-white dorsal stripe from base to tornus, naiTOwed to 
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extremities: cilia bronzy-fuscous, becoming whitish-fuscous to¬ 
wards tornus, on costal streak ochreous-white. Hind wings .light 
grey; cilia whitish-fuscous, darker round apex. 

Transvaal, Pretoria district, from October to December {Jame ); 
one specimen. 

PllTlIORIM^A OPERCULELLA Zell. 

Transvaal, Pretoria and Pietersburg districts, from September 

10 May {Janse) ; common. 

This destructive potato-feeding species has not previously been 
recorded from South Africa, though now introduced into many 
other countries. 

Lecitiiocera cholopis Meyr. 

T'ransvaal, Pretoria and Pietersbiirg districts, from September 
to April {Janse) \ Natal; Nyassaland, Fort Johnston. Widely 
distributed in India. 

Ptilotiiyris purpurea Wals. 

The female, which is not described by Lord Walsingham, is 
without the wdiite patch wLich characterises tlie hind wings of 
the male, these wings being wholly blackish. 

Draomatuoiia, n. g. 

Head with appressed hairs ; ocelli absent; tongue small. An- 
teimte basal joint moderately elongate, without pecten. Labial 
palpi very long, recurved, second joint thickened with dense 
scales, forming a loose spreading tuft towards fipcx beneiith, 
terminal joint longer tlian second, slender, acute. Maxillary palpi 
rudimentary. Posterior tibiie clothed with very long rougli 
spreading hairs. Fore wings wdth 2 and 4 short-stalkiMl from 
angle, 3 absent, h approximated, 7 to gosta, 8 and 9 out of 7, 

11 from beyond middle. Hind wings over 1, trapezoidal, apex 
obtuse, termen hardly sinuate, cilia h : 3 absent, 5 parallel, 6 and 
7 stalked. 

Appai ently related to some extent to Thnyra, 

Dragmatucha proaula, sp. n. 

5. 30 mm. Head dark fuscous, face and sides of crown 
ochreous-yellow. Palpi light ochreous-yellowish, second joint 
suftused with orange-yellow, terminal joint sprinkled with dark 
fuscous. Antenme whitish-ochreous, basal joint and a short 
streak tow'ards base above blackish. Thorax dark purplish- 
fuscous, posterior margin narrowly ochreous-yellowish. Abdomen 
fuscous, dorsally coppeiy-tinged, segmental margins and apex 
ochreous-yellow. Legs yellow banded with blackish, hairs of 
posterior tibi«e mixed with whitish. Fore wings elongate, rather 
narrow, costa gently arched, apex obtuse, termen somewhat 
obliquely rounded; dark purplish-fuscous; a small irregular })ale 
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ochreoiis-yellow spot at base; two naiTow irregular whitish- 
ochreous transverse fascia?, dilated towards costa, and becoming 
deep ochreous-yellow on costal edge, at about | and ^ respectively : 
cilia grey mixed with blackish, on upper half of termen ochreous- 
yellow. Hind wings rather dark grey ; ciliji ochreous-yellowish, 
at apex with a grey patch, towards middle of tei-meii with an 
indistinct gi*ey shade. 

Transvaal, Pietersburg, in Septeml^er, October, and March 
{Janse) ; one specimen. 

Brachmia musioopa, sp. n. 

(S 5 . 13-14 inm. Head and thorax ochreous-whitish, patagia 
pale brownish. Palpi ochreous-whitish, second joint liatly com¬ 
pressed, loosely sculled beneath and with sctales somewhat expanded 
towards apex above. Antenna? dark grey. Abdomen pale fuscous, 
suffused with whitish cK‘hr(*ous above towards base, anal tuft pale 
yellowish. Fore wings elongate, narrow, costa gently arched, 
apex obtuse, termen very obliquely rounded ; 7 and 8 stalked, 
7 to apex, 9 sepai’ate; })uvj)lish-grey, veins marked with well- 
defined lines of black and brown irroi-ation; a fine costid streak 
from base to another subcostal fi'om base to middle, and a more 
or less broad (loi*sa] sufilision from base to ocbreous-whitish, 
sometimes partially tinged with yellowish ; second discRl stigma 
represente<l by a round whitish-yelloAvish sj)ot, marked beneath or 
almost wholly suffused with ocbreous-brown, sometimes centred 
with dark fuscous: cilia purplish-fuscous finely irrorattnl with 
whitish, basal third daik fuscous .spotted with oehreons-whitish. 
Hind wings whitish grey ; cilia yellow-whitish tinged with grey 
I'ound apex, with a faint grey shade. 

Transvaal, Pretoria district, in January (Janse) ; two 
.specimens. 

Brachmia sterictis, sp. n. 

J. 15-16 mm. Head, thoinx, and abdomen pale ochreons- 
yellowisli. Pal})! whitisli-oclireous, second joint infuscttted except 
towai'ds apex. Antenme whitish-ocihreous, basal joint partly 
infuscated. Fore wings elongate, costa gently arched, apex 
obtuse, termen obli(juely rounded; 7 and 8 stalked, 7 to apex, 
9 sepanite; wliitish-CKlireous tinged with yellow-ochreous; ex¬ 
treme })ase of (‘osta dark fuscous; .stigmata small, blackish, plical 
obliquely before first discal, .second <liscal larger; a row* of ill- 
defined l)lackish dots immediately before termen and a,})i(*a] portion 
of eosta: cilia whitish-ochreous tinged with yellow-ochreous. 
Hind wings pale whitish-gi'ey; cilia pale vvhitish-(x?hreous tinged 
with grey. 

Transvaal, Pretoria district, in January and February (Janse); 
two specimens. 

BrAOUMIA SERIALIS, sp. 11. 

$. 14 mm. Head and thomx greyish-oclireous mixed witli 
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fuscous. Palpi whitish-ochreous, second joint suffused with 
fuscous. Antennje pale ochreous suffusedly ringed with fuscous.. 
Abdomen fuscous. Fore wings elongate, costa gently arched^ 
apex obtuse, termen rounded, rather oblique; 7 and 8 stalked^ 
7 to apex, 9 separate; pale ochreous suffusedly irrorated with 
fuscous; blackLsh basal dots on costa and in middle; stigmata 
blackish, plical rather obliquely before first discal; a row of unde¬ 
fined blackish dots immediately before termen and apical part of 
costa, terminating in a small suffused dark fuscous praetornal spot: 
cilia pale ochreous irrorated with fuscous. Hind wings grey; 
cilia light grey. 

Transvaal, Pretoria, in January {Jame)\ one specimen. 

POLYHYMNO TROPiEA, Sp. n. 

5 . 8 mm. Head white, posterior edge of crown dark fuscous, 
collar white. Palpi white, terminal joint grey except apex. An- 
tenme white, with a blackish line above. Thorax white, patagia. 
mixed with fuscous. Abdomen grey, apex white. Fore wings 
elongate, rather narrow, costa slightly ai-clied, apex acute, pro¬ 
duced, termen sinuate, rather strongly oblicpie; bronzy-fuscous 
irrorated with dark fuscous; markings wdiite; a median longi¬ 
tudinal streak from base to middle, thence bent to meet at a very 
acute angle a narrow veiy oblique sti-eak from middle of (‘ost^i, 
the bent portion closely followed by a similar parallel strerik 
meeting the same costal streiik produced ; two shorter less oblicpie 
costal streaks posteriorly, second mostly in cilia and edged with 
blackish ; a narrow irregular streak along posterior part of fold ; 
a narrow almost 'marginal streak along lowei* half of termen, 
extended round tornus : cilia grey, above apex with a white spot 
margined posteriorly by an oblique dark fuscous line, beneath 
apex with a white patch, above and below which are fmgments of 
a black anteme<lian line. Hind wings grey; cilia light grey. 

Transvaal, Pretoria district, fix)m Beptemberto November and 
in February (Janse); one specimen. 

X Y L O R Y C T I n iE. 

Eporycta, n. g. 

Head with appressed scales, side-tufts somewhat spreading; 
ocelli ancl tongue apparently absent. Antennje f, in d* shortly 
unipectinated (1) and ciliated, basal joint moderate, without 
pecten. Labial palpi very long, recurved, seconrl joint thickened 
wdth appressed scales, terminal as long as second, slender, acute. 
Maxillary palpi rudimentary. Posterior tibiae clothed with hairs 
above. Fore -wings with 2 from f, 3 from angle, 7 and 8 stalked, 
7 to apex, 11 from middle. Himl wings over 1, trapezoidal-ovate,, 
cilia f; 3 and 4 connate, 5 parallel, 0 and 7 short stalked. 

Clearly related to the Australian genus Xylorycta, 
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Eporyota tarbalba, sp. n. 

dT. 25 mm. Head, palpi, antennae, thorax, and abdomen 
ochreous-whitish, palpi with second joint and anterior edge of 
terminal mixed with fuscous. Fore wings elongate, mther narrow, 
costa gently arched, apex obtuse, termen slightly rounded, rather 
strongly oblique ; ochi*eous-white; costa, apex, and termen some¬ 
what suffused narrowly with pale yellow-ochreous: cilia yellow- 
whitish. Hind wings pale whitish-grey, slightly ochreous-tinged; 
cilia ochreous-whitish. 

Transvaal, N.E. Pretoria distiict, in January {Jame ); one 
specimen. 

Nephantis xystopala, sp. n. 

cJ. 24-26 mm. Head and thorax ochreous-whitish. Palpi 
whitish-ochreous, second joint wliite above towards apex. An- 
tennai dark fus(;ous, towards base white. Abdomen with ochreous- 
whitish scales overlying ferruginous-brown surface, which tends 
to appear in longitudinal lines. Fore wings elongate, costa 
moderately arched, apex tolerably pointed, termen rather sinuate, 
oblique; white; a narrow light bi’ownish-ochreous stripe above 
middle from base to apex : cilia wdiite. Hind wings light grey, 
paler and tinged wdth whitish-ochreous anteriorly ; cilia whitish- 
0 (direous, tips white. 

Transvaal, Pretoria district, in December and January (Janse ); 
eight specimens. 

^ Odites citrantha, sp. n. 

cf. 21 mill. Head dark fuscous, face pale yellowish. (Palpi 
broken.) Antennte pale fuscous, ciliations IJ. Thorax light 
yellow. Alxlomen ochreous-yellowish. Fore wings elongate, costa 
gently arched, ajiox obtuse, termen rounded, hardly oblique; 2 
from near angle; clear yellow; discal stigmata minute, blackish : 
cilia yellow. Hind wings ochreous-whitish ; cilia wdiitish- 
yellowdsh. 

Natal, Durban, in August {Leigh) ; one specimen. 

Odites pkocellosa, sp. n. 

d $ . 17 18 mm. Head, palpi, antennse, thorax, and abdomen 
whitish-ochreous tinged with yellowish; palpi wdth lower f of 
second joint and base of terminal joint da)‘k fuscous; antennal 
ciliations 2. Fore wings elongate, slightly dilated posteriorly, 
costa gently arched, faintly sinuate in middle, apex obtuse, termen 
rounded, hardly oblicjue; 2 from near angle; whitish-ochreous 
tinged with yellow, thinly and irregularly sprinkled with fuscous; 
tow’ards base some fuscous suffusion sprinkled with dark fuscous, 
especially on costa and dorsum ; stigmata dark fuscous, first discal 
enlarged into a round cloudy rather dark fuscous spot, obliquely 
above and before which is another dark fuscous dot, plical obliquely 
beyond first discal; a suftused fuscous spot on costa beyond 
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middle; a curved posterior series of cloudy dots of fuscous and 
dark fuscous scales : cilia v6iitisli-yellowish. Hind wings 
oclireous-whitish, faintly fuscous-tinged; cilia whitisli-yellowish. 

S. Nigeria, Wari, in May and August; three specimens. 

Epimactis metazona, sp. n. 

$ . 2*5-26 mm. Head and thorax white. Palpi white, lower 
half of secK)nd joint fuscous. Antenme grey, base white. Ab¬ 
domen light yellow-ochreous. Fore wings suboblong, costa 
moderately arched, apex obtuse, termen neaidy straight, vertical; 
white; second discal stigma grey; a narrow silvery-grey fascia 
close before termen, dilated towards costa but not quite reaching 
it: cilia white. Hind wings and cilia white. 

Sierra Leone ; two specimens. 


Procometis Meyr. 

To this genus should be I'efeired mniipmnis Wals., dBScril)ed 
under Apihtria^ as well as the three following species. All four of 
these agree with the single known Indian species, I\ trocliala^ and 
differ from all the AustiRlian species (ten in number) in the 
character of the labial palpi, which in these have the second joint 
loosely haired above and the terminal joint relatively veiy short 
Q or less), whilst in the Australian forms the second joint is 
clothed with appressed scales and the terminal joint is as long as 
second. Notwithstanding this distinction, tJie two groups are so 
obviously closely related in all other characters, structuml and 
superficial, and connecting foims are so likely to be found eventu¬ 
ally in intermediate regions (the differences being only com¬ 
parative), that 1 think it best to treat them as congeneric ; but the 
group to which the African and Indian species belong seems 
worthy of a subgeneric name, and I therefore give it the name of 
Hyostola, 

pROCOMKTJS OXYPORA, Sp. 11. 

S . 33 mm. Head, thorax, and abdomen pale (x^lireous. Palpi 
with second joint loosely hjiired above, tenninal joint ^ of second ; 
pale bi’ownish-ochreous mixed with whitish. Antenme whitish. 
Fore wings elongate, rather nan*ow, costa moderately arched, aj)ex 
very acute, produced, termen sinuate, extremely oblique; pale 
yellowish-ochreous, tinged with brown-reddish posteriorly ; a 
broad very undefined streak of pale fuscous suffusion beneath 
costa from before middle to apex, and some undefined pale fuscous 
sufl:usion towards dorsum : cilia pale ochreous-yellowish. Hind 
wings narrower than fore wings, with very long tornal cilia, and 
large light ochreous-fuscous costal hair-pencil reaching to apex; 
grey, paler and whitish-tinged towards base ; cilia light ochreous- 
fuscous, becoming light yellowish-ochreous towards tornus. 

Natal, Weenen, in January ; one specimen. 
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Pkocometis acharma, s|). n. 

cJ, 32 mm., 5 46 mm. Head and thorax pale brownish' 
ochreous. Palpi with second joint loosely haired above, terminal 
joint ^ of second; brownish-ochreous sprinkled with whitish. 
Antenna? ochreous-whitish indistinctly rin^^ed with fuscous. Ab¬ 
domen light greyish-ochreous. Fore wings elongate, rather 
narrow, costa moderately ai’ched, apex in c? round-pointed, in J 
obtuse, termen in d straight, very oblique, in 5 slightly rounded, 
rather strongly oblique; light fuscous sufiusedly irrorated with 
whitish, suffused with pale brownish-ochreous towards costa 
anteriorly, with n few black scales on veins on costal half; discal 
stigmata faintly indicated, the white suffusion more pronounced 
on a longitudinal streak travei-sing these and towards dorsum : 
cilia whitish-yellowish, in $ s})rinkled with whitish. Hind wings 
in cT narrower than fore wings, with very long toriifil cilia, and 
grey costal hair-pencil reaching to ; grey, in 2 somewhat lighter; 
cilia light grey mixed with whitish, in <S beconiing pale ochreous- 
yellowish towards tornus, in $ with grey subbasal line. 

Natal, Weenen, in December; two specimens. 

Procometis teruena, sp. n. 

2 . 37 mm. Head, palpi, antenme, and thorax lather <lark 
fuscous; palpi with second joint loosely haired, terminal joint 
half second. Abdomen light fuscous. Fore wings elongate, 
inther narrow, costa moderately arched, apex obtuse, termen 
rounded, oblique; rather dark ashy-fuscous, lighter posteriorly; 
a broiul ochreous-brown median strijie from base, becoming 
siifl'used and obsolete beyond middle, edged above by groups of 
scattered black scales beyond ^ and about middle, and followed by 
two minute black dots transversely placed at ^ : cilia fuscous. 
Hind wings liglit fuscous; cilia whitish-fuscous, with darker 
subbasal line. 

Nyassaland, Mjieta, on Loangv^a River, in December; oiit^ 
specimen. 


OilCOPHORIDiE. 

Coesyha balantias, sp. n. 

2 . 20 mm. Head, palpi, ami thorax bright yellow. Antenme 
grey, becoming yellowish towards base. Abdomen ochreous- 
yellowish. Fore wings elongate, costa gently archedya-pex obtuse, 
termen nearly straight, oblique; bright yellow; a* ti*iangular 
whitish-fuscous sjx)t irrorated with dark fuscous on dorsum beyond 
middle, its apex sending an irregular outwardly oblique jn’ojection 
edged with white above to disc at ; two or three small fuscous 
dots in disc i)osteriorly, representing part of a curved series; 
several minute indistinct fuscous dots on termen and round apex : 
cilia yellow. Hind wings and cilia light ochreous-yellowish. 

Natal, Weenen, in February {Spiller ); one specimen. 
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Epiphracjtis, n. g. 

Head with appressed scales, side-tufts spreading; tongue de¬ 
veloped. Antennae basal joint moderately elongate, without 
pecten. Labial palpi very long, recurved, with appressed scales, 
terminal joint shorter than second, acute. Maxillary palpi rudi¬ 
mentary. Posterior tibiae clothed with hairs above. Fore wings 
with 2 from angle, 7 and 8 stalked, 7 to termen, 11 from before 
middle. Hind wings 1, elongate-ovate, cilia ^ ; 3 and 4 connate, 
5-7 parallel, 7 connected with 8 by a bar beyond cell. 

Probably allied to Cryptolechia. 

Epiphractis phcenicis, sp. n. 

$, 23 mm. Head and thorax light rosy-ochreous. Palpi 
whitish-ochreous. Antennfe pale ochreoiis tinged with crimson. 
Abdomen light grey, apex light ochreous. Fore wings elongate, 
somewhat dilated posteriorly, costa gently arched, apex obtuse, 
termen faintly sinuate, rather oblique; ochreous»crimson, deep<u‘ 
purplish-crimson towards dorsum, lighter and more ochreous 
towards costa; costal edge whitish except towards apex, extreme 
costal edge blackish towards base; second discal stigma represented 
by a small suffused dark grey spot: cilia rosy. Hind wings grey; 
cilia whitish-grey. 

Angola, Bihe; one specimen. 

Ethmia ballistis, sp. n. 

5 . 29-31 mm. Head and thoiux shining grey irrorated with 
grey-whitish; hearl with a triangular blackish spot on hack of 
crown, thorax with three black dots in a dorsal triangle, two 
others posterior, and two on shoulders. Palpi blackish-grey, 
towards base whitish. Antennas blackish, whitish in front to¬ 
wards base, and on lower half of bastil joint. Abdomen bright 
deep yellow, beneath blackish towards base of segments. Legs 
blackish I'inged with white, posterior tibia? yellow. Fore wings 
elongate, rather narrow, costa moderately arched, apex obtuse, 
termen rounded, rather oblique; bronzy-grey; base of costa 
blackish ; two small blac;k spots beneath costa near base, surrounded 
with some whitish suffusion ; black dots on fold at base, near 
Imse, and at ; stigmata black, discal large, I’ound, first little 
before middle, plical small, obliquely beyond first discal: cilia 
bronzy-grey. Hind wings bright deep yellow ; a dark grey apical 
patch, covering about ^ of wing; cilia yellow, round apex dark 
grey. 

German East Africa, Bar-es-Salaam; two specimens. 

BoRKHAUSENIA GALACTA3A, Sp. II. 

16 mm. Head, palpi, antennae, thorax, and abdomen 
ochreous-whitish; palpi with median bands of fuscous irroration 
on second and terminal joints; antennte serrate. Fore wings 
elongate, rather narrow, costa moderately arched, apex obtuse, 
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termen extremely obli(|uely rounded ; ochreous-whitish; a small 
blackish dot beneath costa near base; stigmata black, plical 
obliquely beyond first discal; an almost marginal series of unde¬ 
fined dark fuscous dots round posterior third of costa and termen: 
cilia ochreous-whitish. Hind wings light grey; cilia ochreous- 
whitish. 

Transvaal, Pretoria district, in Jlecember and January {Jmise ); 
one specimen. 

Elachistidai:. 

Stathmopoda xanthoplitis, sp. n. 

cJ. 15 mm. Head and thorjix orange, face shining whitish- 
ochreous. Palpi whitish-ochreous. Antennai grey, basal joint 
orange. Abdomen whitish-(xjhreoiis, base of segments golden- 
ferruginous. Fore wings narrow-lanceolate, very acutely j)ointed; 
pale greyish-ochreous; basiil third orange: cilia. j)ale yellowish- 
ochreous. Hind wings light grey; cilia pale yellowish-ochreous. 

Transvaal, Pretoria, fi*om Decembei- to February (Janse ); 
one specimen. 

ElACIIISTA I'ROCOGASTRA, sp. n. 

(S , fi~7 mm. Head, palpi, antennfe, and thorax ochi'eous- 
whitish. Abdomen whitish, tinge<l and sometimes sutfused with 
yellow. Fore wings lanceolate, ochreous-whitish : cilia whitish. 
Hind wings and cilia ochreous-whitish. 

Transvaal, Pretoria district, in August, December to February, 
and April (Janse) ; six specimens. 

COSMOPTERVX MACTROPIIURA, sp. 11 . 

5 , 11 mm. Crown of head and thorax dark fuscous witli 
three fine longitudinal white lines, bice light fuscous. Palpi 
white, termimtl joint with a black line on each side. Antenme 
white lined with black, zihdoinen rather dark grey, beneath pale 
ochreous. Fore wings narrow-lanceolate, apex very long-produced 
and acute; dark fuscous; an oblkpie series of three fine white 
longitmlinal lines about first reaching bjuse of costa, others 
detached; a broad ochroous-yollowish transverse fascia beyond 
middle, anterior edge somewhat oblicjne and marked with two 
small silvery-metallic si)f)ts, first followed by two or three black 
scR,los, and extended anteriorly on costa, as a shoi’t fine white 
streak, posterior edge limited by two small silvery-metallic spots 
edged with dark fuscous anteriorly, between which the yellow 
colour forms a triangulai* median projection, whence proceeds a 
sinuate fine white line to apex : cilia dark fuscous, with a white 
bar on apical line. Hind wings and cilia dark grey. 

Transvaal, Pretoria, in February (Jatise ); one specimen. 

CoSMOPTERVX tabellaria, sp. n. 

, 10 mm. Crown of head and thon\x dark brown with three 
fine longitudinal white lines; face whitisli-fuscous. Palpi whitish, 
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terminal joint with a blackish line on each side. Antennse white 
lined with black. Abdomen pale yellowish-ochreous. Fore wings 
narrow-lanceolate, apex veiy long-produced and acute; dark 
brown; an oblique series of three fine white longitudinal lines 
about I, first reaching base of costa, second reaching base and also 
connected with projection of postmedian band, thii’d connected 
with same projection beneath ; a broad ochreous-yellow transverse 
fascia beyond middle, anterior edge produced as a short white 
streak on costa, below middle with a triangular projection, above 
this inai’ked with a round golden-metallic spot followed by a black 
dot, obliquely beyond this within fascia is a round golden-metallic 
spot near dorsum, posterior edge of buscia marked witli two 
opposite pale golden-metallic spots, between which is an elongate 
projection of the yellow colouring, whence proceeds a sinuate^ 
white line to apex: cilia dark fuscous. Hind wings and cilia.^ 
grey. 

Transvaal, Pretoria, in March {Janse ); one specimen. 

Stagmatophora semnostola Meyr. 

Transvaal, Pretoria district, in August, Reptember, and from 
December to April {Jcmse), 

Described from Australia, where the larva feeds amongst spun 
leaflets of Acacia (iecarreits ; 1 have not yet obtained the species 
from intermediate regions. 

Limn(ECIa iciinograpua, sp. n. 

c?. 17-18 nmi. Head, palpi, and thorax blackish, sprinkled 
with white. Antenme blackish. Alwlomen dark grey, sides of 
back ochreous-whitish towards base, anal tuft wdiiiish mixed with 
yellow. Fore wings elongate-lanceolate, acute; <lark purplisli- 
grey, suflu.sedly streaked longitudinally with black; a fine white 
line above fold from base to beneath which is anotlier on 
posterior portion ; a short white oblhpje mark from beneath costa 
at 1; a white mark on middle of costa, beneath which are ttvo or 
three small undefined wdiite marks longitudinally arranged in disc 
and one on fold; a luther inwardly oblhiue white streak from 
costa beyond fl, reaching half across wing; an irregular undefined 
line of more or less scattered white scales along dorsum from neai* 
base and lower half of ternien: cilia dark grey, with a small basal 
spot of wdiite scales lieneath apex, and a faint median wdiitisli 
shade on upper half of termen. Hind wings dark grey; cilia, 
grey, basal line pale greyish-ochreous. 

Transvaal, Pretoria and Pietersburg districts, from September 
to January {Janse ); two specimens. 

GuAClLARIADAi:. 

EpICEPIIALA PYURllOGASTRA, sp. U. 

d S • 9~10 mm. Head white, somewhat mixed with grey 
on forehead. Palpi pale grey, becoming white towards apex. 
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Antennas grey. Thorax gi*ey, sometimes whitish-mixed. Abdomen 
light ochreous-reddish, dorsally suffused with grey, sides with 
series of oblique dark grey stripes. Fore wings narrowly 
elongate-lanceolate, apex blunt-pointed ; ochreous-grey; three fine 
white veiy oblique streaks from costa at beyond middle, and 
at reaching nearly half across wing, dark-edged anteriorly, 
sometimes dilated on costa, between these are more or less distinct 
whitish marks beneath costa; an irregular white streak along 
dorsum throughout, above which is a short white oblique mark 
beneath middle of wing, and two approximated fine oblique white 
lines above tornus *; a fine silvery-metallic curved transverse line 
at ^; a small round black anteapical spot, above and beneath 
which are white wedge-shai^ed spots on margins: cilia white, 
towards tornus light ochreous-grey, elsewhere with a blackish 
subbasal line, on costa also with apical third blackish. Hind 
wings dark grey ; cilia grey, 

Transvaal, Pretoria, from December to February (Janse); four 
specimens. 

Acrocercops dasmopiiora, sp. n. 

$ . 8-9 mm. Head and palpi shining white. Antennse grey, 
beneath whitish. Thoiax pale ochreous. Abdomen whitish- 
ochreous. Fore wings narrowly elongate-lanceolate; ochreous- 
orange; markings shining white, edged with rather dark fuscous; 
three semioval dorsal spots, first two large, first reaching base, 
second rather obliquely placed, third smaller; an elongate- 
triangular blotch extending along costa, from near base to |, 
broadest posteriorly, posterior edge oblique, almost united with 
second dorsal spot; three wedge-shaped costal spots posteriorly, 
first oblique, elongate, almost united with third dorsal spot, 
second and third not dark-margined posteriorly, second extended 
as a. narrow stimk to termen, third small, anteapical, its apex 
almost touching this streak ; a small elongate black apical spot: 
cilia white, on costa with three dark fuscous bars, i-ound apex 
and termen with a dark fuscous subbasal line, and a dark fuscous 
bar beneath apex, beneath termen tinged with greyish-ochreous. 
Hind wings grey; cilia pale greyish-ochreous. 

Transvaal, Pretoria, in November*, January, and February 
{Janse) ; two specimens. 

Macarostola onychota, sp. n. 

cJ 5. 8-9 mm. Head white, sides of crown fuscous-tinged. 
Palpi loosely scaled, white, lower f of second joint and a median 
ring of terminal joint fuscous. Antennae whitish ringed with 
fuscous. Thorax ochreous-bronze, with two white stripes. Ab¬ 
domen grey. Fore wings elongate-lanceolate, acute; ochreous- 
bronze ; markings white, edged with black irroration; four streaks 
from costa, reaching nearly half across wing, first three outwardly 
oblique, first at extended as a fine line along costa to near base, 
fourth inwardly oblique; four stirnks from dorsum reaching half 
Proc. Zool. Soc. —1908, No. XLVH. 47 
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across wing, first three outwardly oblique, first from rather near 
base, fourth inwardly oblique: cilia white, with two posterior 
lines of bJack irromion, on costa grey with a white bar, at apex 
with a black hook, beneath this on basal half ochreous-grey 
speckled with black and barred with white, beneath tomus 
greyish. Hind wings and cilia giey. 

Tbansvaal, Pretoria, in January, February, and May (Jame)'; 
four specimens. 


PLUTELLlDiE, 

Ibiothybsa, n. g. 

Head with appressed hairs; ocelli absent; tongue short. An- 
teniue f, in S simple, basal joint elongate, with pecten. Labial 
palpi very long, porrected, second joint very long, widely diverging, 
clothed with dense scales, projecting roughly above, terminal joint 
half second, bent inwardly at right angles to it, loosely scaled, 
acute. Maxillary palpi obsolete. (Posterior legs broken.) Fore 
wings with 2 from angle, 3 absent, 4 and 5 connate, 6 and 7 out 
of 8, 7 to termen, 9 out of 8 before 6, 10 from near end of cell, 
11 from beyond middle. Hind wings narrow-lanceolate, cilia 
3 ; 2 separate, 3 and 4 connate, 5 and 6 stalked, 7 separate. 

Intermediate in character between Plutdla and Coho'phora, 

Ibiotuyrsa melanogma, sp. n. 

cJ. 21 mm. Head and tliomx ochreous-whitish. Palpi 
whitish, second joint sprinkled outwardly with fuscous and 
blackish. Antenna? ochreous-whitish. Abdomen o(;hreous- 
whitish mixed with gi’ey. Fore wings elongate-lanceolate, 
termen faintly sinuate; pale brownish-ochreous, suftusedly mixed 
with white, esj)ecially towards base ; costal edge blackish towards 
base; some scattered black scales, and posterior ^ suftusedly 
streaked longitudinally with fuscous suffusion irrorated with 
black: cilia whitish-ochreous. Hind wings rather dark gi'ey, 
anteriorly pale greyish-ochreous towards costa; cilia whitish- 
ochreous. 

Transvaal, Pietersburg, in March (Janse); one specimen. 

Yponomeuta glaphyropis, sp. n. 

(S $ . 25-28 mm. Head white or whitish, with two black 
spots on crown and two or four on face. Palpi blackish, apex of 
all joints whitish. Antennae light gi’ey. Thorax grey-whitish, 
with two black marks on each shoulder, a dot on each patagium, 
and two on back. Abdomen dark grey or blackish-grey. Fore 
wings elongate, narrow, costa gently arched, apex obtuse, termen 
nearly straight, oblique, cell very long, reaching to ^ of wing; 
light grey or sometimes darker grey, with whitish reflections ; 
usually some whitish suffusion on fold, especially on basal half; 
five or six black dots immediately beneath costa on basal 
a series of about six near costa from to apex, a series of about 
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three from i of disc to apex, a submedian series of eight or nine 
from near base to termen, and a subdorsal series of six to eight 
from near base to termen : cilia light grey. Hind wings with 
basal transparent fovea narrow, deep; blackish-grey; cilia dark 
g^rey. 

Natal, Weenen, from October to December: six specimens, 

T I N E I D iE. 

Bucculatrix porthmis, sp. n. 

(5* 5. 6 inm. Head and thorax yellow-ochreous. Antennae 
pale ochreous, suffusedly ringed with dark fuscous. Abdomen 
luther dark grey. Fore wings rather broad-hinceolate, apex 
mther produced, acute ; yellow-ochreous; an undefined patch of 
blackish irroration on costa beyond middle, appearing to be 
margined laterally by faint oblique marks of whitish suffusion ; a 
patch of blackish irroration on doi*8um slightly before costal: 
cilia grey, with Iwisjil and median lines of black irroration. Hind 
wings rather dark grey ; cilia grey. 

Transvaal, Pretoria, in February (./a>i«6); two specimens. 

Opogona pii.eochalca, sp. n. 

$. 12mm. Head and palpi shining wdiitish-oehreous; back 
of crown and thorax purplish-bronzy-fuscous. Aiitenme whitish- 
ochreous. Abdomen light grey. Fore wings lanceolate, acute; 
purplish-bronzy-fua(;ous: cilia bronzy-greyish-ochreous. Hind 
wings light grey, with very stimig brassy reflections; cilia light 
bronzy-greyish-ochreous. 

Reunion, St. Denis, in April; one siiecimen. 

Opogona ciiloropiianes, sp. n. 

cf ? . 11-12 mm. Head, jmlpi, antennaB, thorax, and abdomen 
shining whitish-ochreous. Fore wings lanceolate, very acute; 
shining whitish-oclnwus, with a brassy or bronzy tinge: cilia 
whitish -ochreous. Hind wings grey, with strong brassy reflections; 
cilia whitish-ocbreous. 

Transvaal, N.E. Pretoria district, in August, December, and 
January {Jause ); four specimens. 

MoNOPIS MEGALODELTA, sp. 11. 

cf . 13 mm. Head ochreous-whitish. Palpi ochreous-whitish, 
externally suffused with dark fuscous except at apex. Antenna? 
whitish-ochreous, al)Ove suffused with dark fuscous towards base, 
basal joint ochreous-whitish. Thorax dark brown mixed with 
blackish, shoulders with an ochreous-whitish spot. Abdomen 
brownish-ochreous. Fore wings elongate, costa gently arched, 
apex obtuse, termen obliquely rounded; 7 and 8 stalked, discal 
impression very large, thinly scaled but not transparent; ferru¬ 
ginous-brown iiTorated with blackish, and strewn with small dark 
slaty-fuscous spots of more or less raised scales ; a large triangular 
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ochreous-whitish blotcjh extending on costa from to f, and 
reaching f across wing; disc beyond this blotch more coppery- 
ferruginous : cilia ferruginous-fuscous irrorated with blackish. 
Hind wings grey, with golden reflections; cilia ochreous-whitish. 

S. Nigeria, Ogrugu ; one specimen. 

Malacyntis, n. g. 

Head roughly tufted; ocelli absent; tongue obsolete. An- 
tennsB over 1, in c? stout, simple, basal joint thick, concave 
beneath. Labial palpi moderate, porrected, second joint with 
dense scales projecting beneath at apex and two or three apical 
bristles, terminal joint moderate, densely scaled. Maxillary palpi 
obsolete. Posterior tibiae cloth^ with long hairs above. Fore 
wings with 2 from towards angle, 7 and 9 stalked, 7 to costa, 
8 absent, 11 from before middle. Hind wings under 1, elongate- 
ovate, cilia 4 ^; 2-7 tolerably parallel. 

A development of I'ineola, 

Malacyntis stibarodes, sp. n. 

(J. 15 mm. Head light yellow-ochreous. Palpi rather dark 
fuscous, beneath ochreous-suffused, apex whitish-ochreous. An¬ 
tenna) whitish-ochreous. Thorax and abdomen pale brownish- 
ochreous. Fore wings elongate, costa moderately arched, apex 
obtuse, termen very obliquely lounded ; pale brownish-ochreous; 
base of costa infuscated : cilia pale yellowish-ochreous, tips paler. 
Hind wings bronzy-gre} ; cilia light brownish-ochreous. 

Sierra Leone ; one specimen. 

Tineola leucastis, sp. n. 

cJ. 24 mm. Head light ochreous-orange. Palpi moderate, 
whitish-ochreous. Antennae grey. Thorax white. Abdomen 
<x;hreous-yellowish. Fore wings elongate, leather narrow, costa 
gently arched, apex obtuse, termen very obliquely rounded; 
white; costal edge finely blackish towards base, elsewhere pale 
ochreous-yellowish: cilia pale ochreous-yellowish. Hind wings 
light yellowish-gi-ey ; cilia whitish-ochreous. 

Transvaal, N.E. Pretoria district and Pietersburg, in October, 
December, and March {Janse ); one specimen. 

Tineola xanthastis, sp. n. 

J . 19 mm. Head and thorax bright ochreous-yellow. Palpi 
moderate, grey, apex whitish-yellowish. Antenna grey. Al)- 
domen whitish-ochreous. Fore wings elongate, narrow, costa 
gently arched, apex obtuse, termen very obliquely rounded; 
bright ochreous-yellow; costal edge finely blackish towards base: 
cilia ochreous-yellow. Hind wings grey; cilia whitish-ochreous. 

Transvaal, Pretoria, in December, January, and March 
{Jame) ^ one specimen. 
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Tixbola ochropsamma, sp. n. 

<3, 18 mm. Head fulvous-ochreous. Palpi moderate^ pale 
ochreous, second and terminal joints suffused with dark fuscous 
on basal half. Anteim® pale ochreous. Thorax and abdomen 
yellow-ochreous. Fore wings elongate, costa moderately ai'ched,^ 
apex tolerably pointeil, termen very oblique, almost straight; 
yellow-ochreous : cilia yellow-ochreous, paler towards tips. Hind 
wings purplish-grey suffused anteriorly with light brassy- 
ochreous; cilia as in fore wings. 

Natal, Durban, in September {Leigh) ; one specimen. 

Tineola marcescens, sp. n. 

d . 18 mm. Head brownish-ochreous. Palpi moderate, dark 
fuscous. Antenme pale brownish-ochreous, [infuscated at base. 
Thorax and abdomen light brownish-ochreous. Fore wings 
elongate, rather narrow, costa moderately arched, apex obtuse, 
termen very obliquely I’ounded; 2 )ale bi*owni.sli-ochreous, some¬ 
what more brownish-tinged anteriorly; costal edge dark fuscous 
towards base: cilia pjile brownish-ochreous. Mind wings and 
cilia pale o<;hreous. 

British East Africa, Mombfisa, in October; one specimen. 

TiNEOLA HOLOrSAMMA, Sp. n. 

3. 19 mm. Head ochreous-yellowish mixed with fuscous. 
Palpi modei'ate, ochreous-yellowish, terminal joint and Imse of 
se<*ond suffused with fuscous. Antennae ptile ochreous, base in¬ 
fuscated. Thorax and abdomen yellow-ochreous. Foi*e wings 
elongate, rather narrow, costa gently arched, apex obtuse, termen 
very obliquely rounded ; yellow-ochreous ; costal edge infuscated 
towards luise : cilia yellow-ochreous. Hind wings light ochreous- 
grey ; cilia whitish-ochreous, more ochreous towards base. 

Transvaal, Pietersburg, in September {Janse) ; one specimen. 

Tjneola melanostoma, sp, n. 

d. 19 mm. Head fulvous. Labial and maxillary palpi 
blackish, labial short, maxillary stout. Antennse pale ochreous, 
becoming whitish towards apex. Thorax deep yellow-ochreous 
tinged with lilac. Abdomen golden-ochi*eous. Fore wings 
elongate, leather narrow, costa moderately arched, apex obtuse, 
termen very obliquely rounded; deep yellow-ochreous tinged witli 
brownish and suffused with pale lilac ; costal edge dark fuscous 
towards base: cilia concolorous. Hind wings grey witli lilac- 
bronze reflections; cilia pale golden-oclireous. 

British East Africa, Mombasa, in October; one specimen. 

Tineola meretrix, sp. n. 

cf • 15 mm. Head fuscous. Palpi moderate, whitish-ochreous, 
terminal joint fuscous. Antennae stout, somewhat coaapressed 
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laterally, ochreous-whitish. Thorax light ochreous. (Abdomen 
damaged.) Fore wings elongate, rather narrow, costa moderately 
arched, apex obtuse, termen very obliquely rounded; purple- 
brownish-ochreous: cilia ochreous sprinkled with pui’plish towards 
base. Hind wings grey, with purplish reflections; cilia pale 
yellowish-ochreous. 

Cape Colony, Grahamstown; one specimen. 

Tineola phocina, sp. n. 

d. 12mm. Head pale ochreous-yellowish. Palpi moderate, 
dark fuscous, apex ochreous-whitish. Antennae pale greyish- 
ochreous, towards apex more whitish, towards base infuscated. 
Thorax bronzy-fuscous, dorsally purplish-tinged. Abdomen 
greyish-ochreous. Fore wings elongate, rathei* narrow, costa 
moderately ai*ched, apex obtuse, termen very obliquely rounded ; 
shining fuscous-bronze: cilia pale bronzy-ochreous. Hind wings 
grey; cilia whitish-ochreous, tips whitish. 

Transvaal, N.E. Pretoria district, in December (Janse ); one 
specimen. 

Tineola (?) chloristis, sp. n. 

cJ. 11mm. Head ochreous-whitish. Palpi whitish-ochreous, 
infuscated above. Maxillaiy palpi apparently rudimentar}'. An¬ 
tennae, thoiax, and abdomen whitish-ochreous. Fore wings 
elongate, costa moderately arched, apex obtuse, termen very 
obliquely rounded; 7 and 8 stalked; shining whitish-ochreous: 
cilia whitish-ochreous, more whitish towards tips. Hind wings 
and cilia pale whitish-ochreous, with a bronzy tinge. 

Transvaal, N.E, Pretoria district, in February {Jan8e)\ one 
specimen _ 

Tinea cenopis, sp. n. 

c?, 17 mm. Head ochreous-yellowish. Palpi dark fuscous, 
apex paler. Antennae 1, ochreous-whitish. Thorax dark purplish- 
fuscous. Abdomen light brownish-ochreous, segmental margins 
whitish-ochreous. Fore wdngs elongate, narrow, costa gently 
arched, apex obtuse, termen very obliquely rounded ; rather dark 
purplish-bronzy-fuscous : cilia pale br*onzy sprinkled with fuscous. 
Hind wings pale bronzy, with a pale grey terminal line; cilia 
pale grey. 

Transvaal, Pretoria, in December {Janae ); one specimen. 

Tinea paraxena, sp. n. 

cJ , 14 mm. Head bright yellow. Palpi pale ochreous, suffused 
above with dark fuscous. Antenn® 1, ochreous-whitish. Thorax 
and abdomen pale shining ochreous. Fore wings elongate, narrow, 
costa gently arched, apex round-pointed, termen extremely 
obliquely rounded; pale shining ochreous; costal edge blackish 
towards base: cilia pale ochreous, more whitish towards tips. 
Hind wings grey with bronzy reflections; cilia 'whitish-ochreous. 
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Transvaal, Pietersburg, in September (Janse ); one specimen. 

Distinguished from 2\ tany^tia by the much narrower fore 
wings. 

Tinea othello Meyr. 

Transvaal, Pretoria and Pietersburg districts, fj*om August to 
December (Janse ): four specimens, apparently not diifering from 
Indian examples. 

Tinea homestia, sp. n. 

d. 12 mm. Head yellow-ochreous. Palpi whitish-ochreous, 
upper edge blackish except towards apex of joints. Antennie 1, 
grey-whitish, greyer above, especially towards base. Thorax and 
abdomen pale ochreous. Fore wings elongate, rather naiTow, 
costa gently arched, apex round-pointed, tei-men very obliquely 
rounded; pale ochreous, with a faint brownish tinge: cilia 
concolorous. Hind wings very pale gieyish ; cilia pale ochreous. 

Transvaal, Pretoria, in January (Ja7i8e ); one specimen. 

Tinea tanystis, sp. n. 

d. 16-17 mm. Head bright yellow. Palpi pale ochreous, 
second joint mixed with blackish. Antennie 1, stout, compressed, 
ochreous-whitish. Thorax light yellow-ochreous, anterior margin 
infuscated. Abdomen yellow-ochreous. Fore wings elongate, 
rather narrow, costfi gently arched, apex round-pointed, termen 
very obliquely rounded; pale yellow-ochreous; cos^l edge 
blackish towards Imse: cilia pale yellow-ochreous. Hind wings 
grey, with a slight bronzy tinge; cilia whitish-ochreous. 

Transvaal, Pretoria and Pietersburg districts, from September 
to Februaiy (Janse ); five specimens. 

PSEUDURGIS, n. g. 

Head rough-scaled; (X^elli and tongue absent. Antennae in 
d unipectinated, apex simple. Labial palpi rather long, porrected, 
densely clothe<l throughout with loosely projecting scales, terminal 
joint moderate. Maxillary palpi absent. Posterior tibise loosely 
scaled. Fore wings with 2 from 4, 3 from angle, 4 and 5 di¬ 
vergent, 7 to termen, 8-10 approximated at base, 11 from middle. 
Hind wings 1, elongate-ovate, cilia 4; 2-7 tolerably pamllel. 

A development of Melashiaj principally distinguished by the 
unipectinated antennae, but of peculiar facies. 

PsEUDUROIS TECTONICA, Sp. n. 

d. 21-22 mm. Head light brown mixed with whitish and 
sprinkled with dark fuscous. Palpi brown sprinkled with dark 
fuscous, Antennie whitish, stalk and pectinations lined with 
blackish, pectinations 6. Thorax brown mixed with whitish. 
Abdomen light brown mixed with whitish. Fore wings elongate, 
rathei* narrow, posteriorly somewhat dilated, costa nearly straight, 
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slightly sinuate, apex obtuse, termen nearly straight, oblique; 
white, towards costa and dorsum more or less irregularly irrorated 
with fuscous and strigulated with dark fuscous and blackish; a 
dark fuscous spot marked with blackish on base of costa, one on 
middle of dorsum, and one in disc beyond middle; an elongate- 
transverse fuscous spot suff'usedly mixed with blackish near 
termen, not reaching margins, terminal area beyond and beneath 
this mixed with light ferruginous and with some dark fuscous 
strigulas; apical and terminal margins marked with small dark 
fuscous and black spots: cilia white, inner half irrorated with 
fuscous and limited by a line of dark fuscous irroration, outer half 
barred with dark fuscous suffusion. Hind wings grey; cilia 
whitish-grey. 

Transvaal, Pretoria, in November and December (Janse ); 
two specimens. 

Struthisca omichlodes, sp. n. 

S $. 15-20 mm. Head and thomx fuscous, face sometimes 
paler and whitish-tinged. Palpi very short, fuscous. Anteimce 
grey, pectinations in S 2^. Abdomen light greyish, rather h.airy 
posteriorly, aj>ex in J wliitish-ochreoiis. Fore wings elongate, 
rather narrow, costa modemtely arched, apex obtuse, termen very 
obliquely rounded; 7 absent; light grey, veiy indistinctly strigu¬ 
lated with darker: cilia light grey. Hind wings thinly scaled, 
light grey; cilia whitish-grey. 

Transvaal, Pretoria, in August and September (Janse ); three 
specimens. 

In my original characterisation of this genus the absent vein of 
fore wings is stated to be 9 ; I am now of opinion that it is really 
7 which is missing normally; in aS', honnoiria^ described below, 
all veins of the fore wings ai*e pre.sent, but 7 and 8 are stalked, 
and this species is therefore probably an early form, and indicates 
the true homologj’. 

Struthisca areata, sp. n. 

cf. 17-19 mm. Head arid tboiax oclireous-fuscous. Palpi 
very short, fuscous. Antennae fuscous, pectinations 4. Abdomen 
rather hairy, pale brownish-ochreous. Fore wings elongate, 
rather narrow*, (*osta gently arched, apex obtuse, termen rounde<l, 
rather strongly oblique; 7 absent; light brownish-ochreous: cilia 
concolorous. Hind wings and cilia very pale ochreous-grey. 

Transvaal, Pieteisburg, in September (Janae ); three specimens. 

Struthisca iiokmotris, sp. n. 

cf. 16 mm. Head whitisli-ochreous, (Palpi broken.) An¬ 
tennae fuscous, pectinations 4. Thorax and abdomen fuscous. 
Fore wings elongate, costa moderately arched, apex obtuse, termen 
very obliquely rounded ; 7 and 8 stalked ; gi’ey-whitish, irregularly 
strigulated wdth fuscous; a patch of fuscous suffusion on base of 
costa ; a moderate slightly incurved fuscous fascia from middle of 
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dorsum, reaching | across wing, darkest anteriorly; an undefined 
fuscous spot beneath costa at f: cilia pale whitish-ochreous. Hind 
wings grey; cilia whitish-ochi'eous-grey. 

Ntassaland, Zomba, 3000 feet, in December; one 8|)ecimen. 

Thranitica, n. g. 

Head with loosely appressed scales; ocelli present; tongue 
absent. Antennse in cf moderately biciliated. Labial palpi 
moderately long, subascending, with appressed scales, terminal 
joint moderate, obtuse. Maxillary palpi absent. Posterior tibiae 
smooth-scaled. Fore wings with 2 fi*om angle, 5 absent, 7 to 
apex, 8 absent, 11 from middle. Hind wings 1, ovate, cilia 
4 absent, 2-7 nearly parallel. 

Thranitica hbmicopa, sp. n. 

(S . 20 mm. Head whitisli-ochreous tinged with yellowish. 
Palpi fuscous. AntennaB whitish-ochreous. Thorax pale whitish- 
ochreous n)ixed anteriorly with brownish and dark fuscous. Ab¬ 
domen whitish-ochreous. Fore wings elongate, moderately broad, 
costa modemtely aiched, apex rounded, termen obliquely rounded; 
pale whitish-ochreous, irregularly strewm with fuscous and dark 
fuscous strigute ; base of costa dark fuscous; a narrow erect dark 
fuscous fascia from dorsum at J, reaching more than half across 
wing; a dark fuscous dot in disc at |; three very small dark 
fuscous spots on |X)sterior half of costa : cilia whitish-ochreous. 
Hind wings and cilia pale whitish-ochreous. 

Natal ; one specimen. 

Melasina iialieutis, sp. n. 

S . 22 mm. Head and thorax wliite, paitially fuscoiis-tinged. 
Palpi short, fuscous mixed with whitish, loosely haii’ed. Antennae 
wdiitish, pectinations 4. AMomen haiiy', ochrcous-wliitish. Fore 
wings elongate, somewhat dilated posteriorly, costa modemtely 
arched, apex obtuse, termen obliquely rounded ; 7 absent; whitish, 
iiT'egularly strigulated throughout with fuscous; costa with several 
small darker fuscous spots ; a suffused fuscous six)t above middle 
at ^ : cilia whitish, outer half more or less brownish. Hind wings 
grey; cilia grey-whitish. 

Natal ; one sjmdmen. 

Melasina stelitis, sp. n. 

d . 23 mm. Head and thorax grey mixed wdth w bite, forehead 
and upper edge of face white, rest of face dark grey. Palpi short, 
slender, loosely scaled, grey, Antenn© light grey, pectinations 5. 
Abdomen grey. Fore wdngs elongate, somewrhat dilated posteriorly, 
costa moderately arched, apex obtuse, termen obliquely rounded; 
7 absent; grey suffusedly mixed wdth white, and strigulated 
throughout with blackish; three small indistinct dark fuscous 
spots on jiosterior half of costa; absence of white suffusion and 
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increase of clai’k strigulation forms an undefined narrow fascia 
from middle of dorsum reaching f across wing : cilia pale fuscous 
mixed with whitish. Hind wings grey; cilia grey, towards tips 
whitish-tinged. 

Transvaal, N.E. Pretoria district, in January {Janse); one 
specimen. 

MeLASINA iEDlFlCA, sp. n. 

cJ. 20-24 mm. Head ochreous-yellowish, sometimes tinged 
with fulvous. Palpi moderate, densely scaled, ochreous-yellowish, 
basal half suffused with dark fuscous. Antennae oclireous-whitish, 
pectinations 5. Thorax ochreous-whitish, anterior margin sufifused 
with blackish-fuscous, tipsof patagia and thoracic crest sometimes 
blackish. Abdomen pale greyish-ochreous, anal tuft yellowish. 
Fore wings elongate, moderate, costa gently arched, apex obtuse, 
termen obliquely rounded ; all veins separate; whitish, with 
scattered small blackish-fuscous strigulae; costal edge whitish- 
ochreous; irregular markings formed of confluent cloudy blackish- 
fuscous strigulffi, viz., a small, sometimes pirtially obsolete, basal 
patch, a moderate fascia from of costa to middle of dorsum, 
another from | of costa to tornus, and a transverse spot from | of 
costa, reaching half across wing: cilia whitish-ochreous, barred 
with fuscous and dark fuscous irroration. Hind wings ochreous- 
whitish, more or less tinged with grey: cilia whitish-ochreous, 
sometimes with a grey line. 

Transvaal, Pretoria, from November to January {Ja7i8e ); five 
specimens. 

Melasina paraphrictis, sp. n. 

S. 18 mm. Head pale yellow-ochreous. Palpi moderate, 
densely scaled, pale ochreous-yellowish suffused with fuscous except 
towards base and apex. Antennae fuscous mixe<l with ochreous- 
whitish, pectinations 5. Thorax fuscous, posteriorly suffused with 
whitish-ochreous. Abdomen fuscous, anal tuft ochreous-yellowish. 
Fore wings elongate, moderate, costa moderately arched, apex 
obtuse, termen obliquely rounded; all veins separate; light 
fuscous, suffusedly strigulated with dark fuscous; costal edge 
whitish-ochreous; indistinct markings outlined by cloudy blackish- 
fuscous partly confluent strigulie, viz., an angulated fascia near 
base, a fascia from J of costa to middle of dorsum, another from | 
of costa to tornus, and a transvei*se spot from costa at reaching 
half across wing: cilia fuscous mixed with whitish-ochreous and 
dark fuscous. Hind wings dark fuscous; cilia whitish-fuscous, 
with darker fuscous subba^l shade. 

Transvaal, Pietersburg, in December {Jame ); one specimen. 

Melasina morbida, sp. n. 

d. 23 mm. Head whitish-ochreous with a few fuscous hairs. 
Palpi moderate, loosely scaled, ochreous-whitish mixed with dark 



AFRICAN MICRO-LEPIDOPTERA. 


746 


1908.] 

fuscous except towards apex. Antennae ochreous-whitish, pecti¬ 
nations 4. Thorax whitish, anteriorly mixed with dark fuscous. 
Abdomen whitish-brownish. Fore wings elongate, costa gently 
arched, apex obtuse, termen little rounded, oblique; all veins 
separate; white, rather closely strigulated with light fuscous, with 
a few blackish strigulae; an irregular angulated blackish-fuscous 
transverse streak near base, not quite reaching dorsum; a rather 
large blackish-fuscous subquadrate spot beneath middle of disc, 
with undefined blackish strigulee diverging from its upper angles; 
a series of blackish-fuscous strigulae at about § parallel to termen : 
cilia whitish tinged with fuscous, with fuscous antemedian line 
and broader apical interrupted fuscous shade. Hind wings 
fuscous-whitish, more fuscous-tinged posteriorly; cilia whitish, 
with light fuscous suhbasal shade. 

German East Africa, I)ar-es-Salaam ; one specimen. 

Melasina sauropa, sp. n. 

^. 26-27 mm. Head, palpi, and thorax pale ochreous more 
or less mixed with dark fuscous; palpi modemte, loosely scaled. 
Antenna? whitish-ochreous somewhat sprinkled with dark fuscous, 
})ectination8 5. Abdomen light ochreous sprinkled wdth fuscous. 
Fore wings elongate, lather naiTOW, costa gently arched, apex 
obtuse, termen rounded, mther strongly oblique; all veins sepa- 
inte; whitish-ochreous strewn with undefined dark fuscous 
strigulie or suffusedly irron\ted throughout with fuscous and dark 
fuscous; a daik fuscous spot on costa at and five on posterior 
half of costa, becoming smaller towards apex; a very undefined 
basal pitch of <laik fuscous suffusion; a thick irregular suffused 
<lark fuscous streak proceeding from dorsum near base to ^ of 
disc, whence it sends a branch to first costal spot, thence curved 
downwards l}eneath middle of disc to w^hence it sends a branch 
to torn us, and a longitudinal arm beneath costa which is connected 
more or less distinctly with all five posterior costal spots: cilia 
ochreous-wdiitish, broadly barred or almost wholly suffused with 
dark fuscous. Hind wings fuscous; cilia pale fuscous, with 
darker subbasal line and anteapical shade. 

Nyassaland, Mpeta, on L^ngwa River, in December; two 
specimens. 

Melasina stabularia, sp. n. 

(S • 13 mm. Head pale yellowish-ochreous. Palpi moderate, 
with dense projecting scales, whitish-ochreous, basal half suffused 
with fuscous. Antennfe whitish-ochreous, pectinations 5. Thorax 
pale yellowish-ochi'eous sprinkled with fuscous. Abdomen 
whitish-ochreous. Fore wings elongate, moderate, costa gently 
arched, apex obtuse, termen obliquely rounded; 9 absent; pale 
yellowish-ochreous sprinkled with fuscous, margins strigulated 
with fuscous; stigmata indicated by spots of fuscous suffusion, 
plieal beyond first discal: cilia pale yellowish-ochreous, apical 
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third paler and barred with fuscous irroration. Hind wings 
whitish-grey; cilia whitish-ocbreous. 

British East Africa, Mombasa, in October; one specimen. 


Melasika cyclatma, sp. n. 

c?. 28 mm. Head, palpi, and thorax fuscous sprinkled with 
whitish and dark fuscous; palpi rather short, densely scaled, 
pointed. Antennae whitish-fuscous sprinkled with dark fuscous, 
pectinations 5. Abdomen grey, anal tuft greyish-ochreous. Fore 
wings elongate, costa modeiately arched, apex obtuse, termen 
little rounded, rather strongly oblique; all veins separate; fuscous, 
somewhat sprinkled with whitish and irregularly and suffusedly 
irrorated with blackish-fuscous, the confluence of irromtion form¬ 
ing several irregular broken longitudinal marks, and three or 
four spots on posterior half of costa; a lounded blotch of whitish 
suflusion on dorsum before middle, and an irregular streak of 
whitish suffusion along posterior thiid of dorsum and termen to 
apex: cilia pale fuscous, with a dark fuscous antemedian shade, 
outer half sprinkled with whitish and indistinctly barred with 
dark fuscous suffusion. Hind wings grey; cilia whitish-fuscous, 
with dark fuscous subbasal shade. 

Transvaal, N.E. l^retoria district, from September to Deceml>er 
(Janae ); one sj)ecimeii. 

Melasina isospila, sp. n. 

c?. 25 mm. Head pale ochreous. Palpi moderate, with 
appressed scales,’ pale ochreous mixed with fuscous. Anteniuv^ 
ochreous-whitish spotted with dark fuscous, pectinations 6, lined 
with dark fuscous. Thorax fuscous mixed with dark fuscous and 
whitish. Abdomen grey. Fore wings elongate, costa modeiutely 
arched, apex obtuse, termen obliquely rounded ; all veins sepaiate ; 
light fuscous, irregularly mixed with white and strigulated with 
dark fuscous; a series of irregular dark fuscous spots along costa, 
a larger suffused spot beneath middle of disc, and the confluence 
of dark strigulation appears to form other irregular markings, 
especially an angulated fascia from f of costa to tornus, but these 
are hardly definable: cilia ochreous-whitish indistinctly barred 
with fuscous. Hind wings light fuscous; (‘ilia whitish-fuscous. 

Angola, Bihe; one specimen. 

Melasina immanis, sp. n. 

c? 22-26 mm., J 35 mm. Head light greyish-<xibreous 
mixed with dark fuscous. Palpi moderate, densely scaled, 
tolerably pointed, whitish-ochreous mixed with dark fuscous. 
Antenna* whitish-ochreous sprinkled with dark fuscous, pecti¬ 
nations in cf 6. Thorax whitish-ochreous irrorated with dark 
fuscous. Abdomen light fuscous, anal tuft pale ochreous. Fore 
wings elongate, more so in $, costa gently arched, apex obtuse, 
termen obliquely rounded; all veins separate; whitish-ochi’eous, 
more or less irromted with fuscous, and stiigulated thixiughout 
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with blackish-fuscous; second discaJ stigma distinct, moderate, 
dark fuscous; an elongate suffused dark fuscous mark beneath 
middle of disc, whence proc^ds a slightly curved series of shorter 
similar marks to apex, sometimes obscured by the fuscous irro- 
ration which tends to form a cloudy patch or suffusion in 
posterior part of disc: cilia whitish-ochreoiis mixed with fuscous 
and indistinctly barred with dark fuscous suffusion. Hind wings 
whitish-ochreous suffusedly irrorated with fuscous except towards 
base ; cilia whitish-ochreous, with a fuscous subbasal line. 

S. Nigeria, Ogrugu; Gambia, Bathui’st; thirteen specimens. 

Melasina mssoLUTA, sp. n. 

(S 22-27 mm., 2 35-42 mm. Head light yellowish-ochreous, 
with a few dark fuscous hairs. Palpi moderate, densely scaled, 
pointed, pile ochreous sprinkled with dark fuscous. Antennae 
whitish-ochreous sprinkled with dark fuscous, pectinations in cS 4. 
Thorax whitish-ochreous more or less suffused with fuscous and 
sprinkled with dark fuscous. Abdomen fuscous. Fore wings 
elongate, more so in $ , costa gently ai-ched, apex obtuse, termen 
obliquely rounded ; all veins sepanite ; whitish-ochreous, moi-e or 
less wholly irroiuted with fuscous and strigulated with blackish- 
fuscous; the confluence of dark strigulation produces irregular 
undefined markings, viz., a bisal patch with angulated e<lge, a 
fascia from ^ of costa to middle of dorsum, another from ^ of 
costa to tornus, connecte<l with preceding in disc, and an inwai*dly 
oblique patch from costa towards aj)ex: cilia whitish-ochreous 
mixed with fuscous and indistinctly barred with dark fuscous 
suffusion. Hind wings fuscous, mther darker in (S \ cilia whitish- 
fuscous, with darker fuscous subbastil line, 

Nyassaland, Zomba, 3000 feet, in December; six specimens. 

Melasina inimica, sp. n. 

(5*. 25 mm. Head and palpi pale greyish-ochreous mixed with 
dark fuscous; palpi mcxieiute, <lensely scaled. Antenme pale 
greyish-ochreous, pectinations 6, lined with dark fuscous. Thorax 
fuscous mixed with dark fuscous. Alxiomen fuscous. Fore 
wings elongate, moderately broad, costa moderately arched, apex 
obtuse, termen obliquely rounded; all veins sepamte; fuscous 
suffus^ly strigulated with dark fuscous; obscure oblique median 
and postmedian fascite indicated by confluence of strigulation, 
former marked ivith a patch of darker suffusion about fold: cilia 
fuscous mixed with darker. Hind wings fuscous; cilia whitish- 
fuscous, with fuscous subbasal shade. 

Angola, Bihe; one specimen. 

An obscure species, but differs from immania and its allies by 
the obviously broader fore wings. 

Melasina systouea, sp. n. 

cJ 17-19 mm., J 23-24 mm. Head pale fulvous; tongue 
very short. Palpi very long, densely scaled, pale ochreous suffused 
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with blackish. Antennee in iS ochreous-whitish spotted with 
dark fuscous, pectinations 5, lined with black, in $ shortly 
pectinated, wholly clothed with dense loose dark fuscous scales. 
Thorax brownish irrorated with blackish. Abdomen dark fuscous. 
Fore wings elongate, more so in costa gently arched, apex 
obtuse, termen obliquely rounded; all veins separate; fuscous 
sometimes somewhat mixed with whitish and bluish-grey, and 
sprinkled with blackish; costal edge whitish-ochreous; markings 
ochreous-brown irregularly irromted with black, viz., an undefined 
basal patch, a fascia fi^om ^ of costa to middle of dorsum, another 
from I of costa to tornus, and some undefined posterior streaks 
rising from small spots on costa: cilia dark fuscous, with several 
whitish-ochreous bars, sometimes partly obsolete. Hind wings 
blackish-fuscous; cilia dark purplish-bronzy-fuscous, with blackish 
subbasal line. 

Natal, Durban and Mooi K., in September and October 
(Leigh) ; seven specimens. 

This and the following species, which possess a very short 
tongue (absent in the rest), are apparently primitive. 

MeLASINA AMIGA, sp. n. 

S 23 mm., $ 30-34 mm. Head and palpi light ochreous- 
orange, palpi short, rough-scaled; tongue very short. Antenme 
light ochreous (in c? broken). Thorax yellow-ochreous. Ab¬ 
domen light ochreous. Fore wings elongate, more so in J, costa 
gently arched, apex obtuse, termen obliquely, rounded ; all veins 
separate; yellow-ochreous; cilia light yellow-ochreous. Hind 
wings in c? light greyish-fulvous, in $ grey; cilia pale ochreous, 
with a faint fusc^ous subbasal line. 

Nyassaland, Zomba, 3000 feet, in December; three specimens. 

MeLASINA LIOCIIRA, sp. 11 . 

<3*. 21-22 mm. Head and palpi light fulvous-ochreous; palpi 
moderate, densely scaled. Antennie grey, pectinations 2|, lined 
with black. Thorax pjile ochreous, anteriorly tinged with fuscous. 
Abdomen pale yellowish-ochreous. Fore wings elongate, rather 
narrow, costa gently arched, apex obtuse, termen slightly rounded, 
rather strongly oblique; all veins separate; light yellowish- 
ochreous ; base of costa blackish ; a blackish dot in disc at ^ : cilia 
light yellowish-ochreous. Hind wings dark grey; cilia whitish- 
ochreous tinged with fuscous. 

Transvaal, Pretoria, in October, December, and January 
(Janse) ; four specimens. 

MeLASINA MYLICA, Sp. 11. 

(5 . 22-23 mm. Head light yellowish-fulvous, face yellowish- 
white; tongue very short. Palpi moderate, densely scaled, 
yellowish-fulvous mixed with fuscous. Antenme whitish-oclireous, 
pectinations 3, lined with dark fuscous. Thorax whitish irrorated 



1908*] AFRICAN MICRO-LEPIDOPTERA. 749 

with pale ochreous. Abdomen ochreous-whitish, anal tuft large, 
pale yellowish. Fore wings elongate, narrow, costa slightly ai’ched, 
apex obtuse, tei’men very obliquely rounded ; all veins separate; 
white, thinly and finely sprinkled with brown: cilia ochreous- 
whitish, finely sprinkled with brown. Hind wings whitish- 
ochreoiis-grey; cilia whitish-ochreous. 

Transvaal, Pietersburg, in October and November {Janae)*, 
two specimens. 

Melasina abacodes, sp. n. 

d*, 20 mm. Head pale bright fulvous, face whitish-suffused ; 
tongue very shoiii. Palpi modei-ate, densely scaled, fulvous- 
yellowish, suffused with fuscous towards base. (Antennae bi*oken,) 
Thorax white, tinged with ochreous anteriorly. Abdomen whitish- 
ochreous, anal tuft large, expansible. Fore wings elongate, narrow, 
costa gently ai'ched, apex obtuse, termen very obliquely rounded ; 
all veins separate; white, with very numerous pale fuscous strigulsB 
or small spots arranged in longitudinal series between veins, 
oksolete in anterior half of cell and absent on anterior half of 
costal area; a dark fuscjous dot on base of costa; costal edge 
ochreous-yellowdsh to origin of cilia: cilia whitish-yellowish, on 
termen with two I’ows of dark fuscous points. Hind wings grey; 
cilia whitish-yellowish. 

Transvaal, N.E. Pretoria district, in November {Jmise ); one 
specimen. 

Hapsifera pardalea, sp. n. 

d 2 • 20~i^0 mm. Head and palpi paleyellowish-ochreous. An¬ 
tenna? and abdomen pale oehm)us. Thorax pile ochreous tinged 
with brownish and lilac, and mixed anteriorly with dark fuscous. 
Fore wdngs elongate, mirrow, costa gently arched, apex obtuse, 
termen very obliquely rounded; 9 absent; whitisli-ochreous, 
irregulaily strigulated with ferruginous, with scuittered black 
.strigulffl on margins, all these striguhe more or less liaised; larger 
tufts near base, and an ant»^median fascia near dorsum; very 
indefinite markings of irregularly mixed ferruginous, lilac-fuscous, 
and black scales, forming a basal patch, an oblique fascia before 
middle, and a large posterior patch in disc almost reaching apex: 
cilia whitish-ochreous, with two indistinct fuscous lines. Hind 
wings pale grey tinged with w^hitish-ochi*eous; cilia whitish- 
ochreous, with more or less indistinct fuscous line. 

Natal, Camperdown (2500 feet) and Northdene, in Mai*ch and 
April (LetgJi): ten specimens. 

The only known species in which vein 9 is absent (coincident 
with 7 instead of stalked), but normal in all other respects, 

Hapsifera ochroptila, sp. n. 

cJ 2 • 23-27 mm. Head, palpi, and thorax ochreous-w^hitish. 
Antennee and abdomen w’hitish-ochreous. Fore wdngs elongate, 
narrow, costa gently ai’ched, aj)ex obtuse, termen veiy obliquely 
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rounded; 9 out of 7; ochreous-whitish, eometimes strewn with 
small yellow-ocbreous strigulsB slightly sprinkled with blackish, 
but these are often obsolete except on costa, where they are 
distinct; numerous undefined blackish strigulss arranged in two 
or three longitudinal series in disc from neai* base to termen; 
strong yellow-ochreous tufts as follows, viz., one at base, two 
beneath fold, one in disc before middle, three in an oblique series 
beyond middle, one towards costa posteriorly, and a series of 
smaller ones round posterior part of costa and termen: cilia 
ochreous-whitish, sometimes tinged with yellow-ochreous. Hind 
wings ochreous-whitish; cilia whitish-ochreous. 

Transvaal, Pretoria, from December to April (Jcmae); five 
specimens. 

Hapsifeba septica, sp. n. 

c?. 21-23 mm. Head and antennse ochreous-whitish. Palpi 
ochreous-whitish tinged with yellowish, tenninal joint with a 
faint darker subapical ring. Thomx ochreous-whitish spotted 
with yellow-ochreous suffusion. Abdomen giey. Foi’e wings 
elongate, narrow, costa gently arched, apex obtuse, termen very 
obliquely rounded; 2 and 3 short-stalked, 9 out of 7; whitish, 
with numerous yellow-ochreous strigulae or small spots arranged 
in longitudinal series; on a submedian streak from near base to 
termen, continued along termen to apex, these spots or strigulie 
are blackish-grey; strong yellow-ochreous tufts as follows, viz., 
one at base, two beneath fold, one in disc before middle, three in 
an oblique series beyond middle, one towaixls costa posteriorly, 
and a series of smaller ones round posterior part of costa and 
termen: cilia yellow-ochreous, mixed with whitish towards tips. 
Hind wings leather dark grey; cilia whitish-ochreous tinged with 
grey. 

Nyassaland, Fort Johnston, in February; two specimens. 

HaPSTFERA MELICERIS, Sp. n. 

. 25 mm. Head and palpi whitish-ochreous partially suffused 
with ochreous-yellowish. (Antennae broken.) Thorax whitish- 
ochreous spott^ with ochreous-yellowish suffusion and anteriorly 
with blackish. Abdomen light yellow-ochreous. Pore wings 
elongate, narrow, costa gently arched, apex obtuse, termen very 
oblicjuely rounded; 9 out of 7 ; whitish-ochreous strigulated 
throughout with blackish ; some iiregular undefined streaks and 
patches of pale ochreous-orange suffusion; an ochreous-orange 
patch in disc befoie middle, and an oblique transverse patch 
beyond middle, containing raised scales; an ochreous-orange tuft 
at base, and two beneath fold; some small ochreous-orange spots 
round posterior part of costa and termen : cilia whitish-ochreous 
suffusedly barred with ochreous-orange, with a few dark fuscous 
scales. Hind wings blackish; cilia ochreous-yellowish. 

Transvaal, N.E. Pretoria district; Natal; from January to 
March (Janse ); one specimen. 
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Hafsifeba qlebata, sp. n. 

<5*. 15-19 mm. Head pale greyish-ochreous, with a few dark 
fuscous scales. Palpi whitish-ochreous, basal f of second joint 
and a median band of terminal joint suffused with dark fuscous. 
Antennas pale greyish-ochreous, more whitish towards apex. 
Thorax pale greyish-ochreous, more or less suffused with dark 
fuscous anteriorly and at posterior exti’emity. Abdomen whitish- 
grey. Fore wings elongate, narrow, costa gently arched, apex 
obtuse, termen extremely obliquely rounded; 9 out of 7 ; pale 
greyish-ochreous, sprinkled and irregularly strigulated throughout 
with dark fuscous; six moderate dark fuscous castal spots; 
stigmata represented by small somewhat raised dark fuscous 
spots, plical slightly beyond first discal, second discal larger; a 
series of small dark fuscous spots round apex and termen: cilia 
whitish-ochreous sprinkled with dark fuscous. Hind wings pale 
grey; cilia whitish-ochreous tinged with grey. 

Transvaal, Pretoria (Jafise) ; Uganda, Kampala; from October 
to March; five specimens. 

PiTHARCHA, n. g. 

Head with dense loosely appressed scales; ocelli present; tongue 
absent. AntennaB 4, in c? simide. Labial palpi moderately long, 
curved, ascending ; second joint clothed with dense projecting 
scales beneath, forming a rough tuft, with two or three long 
bristles externally; terminal joint shorter, loosely scaled, obtuse. 
Maxillary palpi short, drooping, filiform. Posterior tibiae clothed 
with very long dense hairs. Fore wings with tufts of scales on 
surface; 2 and 3 stalked, 7 and 8 sttilked, 7 to apex, 11 from 
Hind wings 1, elongate-ovate, cilia f; 2-7 toleiubly pamllel. 

PiTHARCHA OHALIN.EA, sp. n. 

cf $. 20--28 mm. Head pale greyish-ochreous. Palpi 
whitish-ochreous, second joint except towards apex, and sometimes 
two indistinct bands of terminal joint, suftusedly irromted with 
dark fuscous, AntennuD pale ochreous sufTusedly spotted with 
fuscous. Thorax pale greyish-ochreous more or less irrorated 
with fuscous and dai-k fuscous. Abdomen ptile gi'eyish-ochreous. 
Fore wings elongate, costa gently arched, apex rounded, termen 
obliquely rounded; pale whiti.sh-ochreous, sometimes partially 
suffused with fuscous, irregularly and suftusedly strigulated with 
dark fuscous, more distinctly on margins; a narrow irregular 
blackish-fuscous strejik from costa at f obliquely outwards, sharply 
angulated in middle and not reaching dorsum : cilia pale whitish- 
ochreous sprinkled with dark fuscous. Hind wings in (5‘ greyish- 
ochreous, in 5 grey; cilia whitish-ochreous, in $ more or less 
tinged with fuscous. 

S. Nigeria, Wari; Sierra Leone; Nyassaland, Zomba and 
Blantyre; in May, four specimens. 

Proc. Zool. Soc,- 1908, No. XLVIII. 
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Amydria Clem. 

Head rough-haired; ocelli and tongue absent. Antennee f, 
in c? stout, simple, basal joint without pecten. Labial palpi 
iDoderate, curved, ascending, second joint clothed with dense 
loose scales projecting beneath towards apex, with a row of long 
projecting bristles externally or sometimes with numerous 
.spreading bristles beneath, terminal joint moderate or short, some¬ 
what pointed. Maxillary palpi short. Posterior tibise loosely 
haired. Fore wings with 2 from towards angle, 7 to apex, 11 from 
before middle. Hind wings 1, elongate-ovate, cilia 2-7 toler¬ 
ably pai’allel. 

Amydria optania, sp. n. 

d. 18 mm. Head, palpi, antennas, and thorax deep yellow- 
ochreous; second joint of palpi with external bristles. Abdomen 
pale ochreous. Fore wings elongate, rather narrow, costa gently 
arched, apex obtuse, termen obliquely rounded; deep yellow- 
ochreous, very faintly strigulated with brownish: cilia yellow- 
ochreous, tips blackish on termen. Hind wings light fuscous 
tinged with yellowish ; cilia whitish-ochreous. 

S. Nigeria, Ogrugu ; two specimens. 

Amydria leontopa, sp. n. 

(5* 17-18 mm. Head and thorax brownish-ochreous, head 
fulvous-tinged. Palpi pile ochreous, second joint and a median 
ring of terminal joint suffused wdth dark fuscous, second joint 
with external bristles. Antennae gr-eyish-ochreous, more or less 
ringed with dark fuscous. Abdomen pale ochreous. Fore wings 
elongate, rather naiTow, costa gently arched, apex obtuse, termen 
very obliquely rounded; brownish-ochreous; cilia concolorous. 
Hind wings grey; cilia pale ochreous, more or less sprinkled with 
fuscous. 

Transvaal, Pretoria, in October and November (Janse ); three 
specimens. 


Amydria opifica, sp. n. 

(S. 13 mm. Head and thorax greyish-ochreous mixed with 
dark fuscous. Palpi whitish-ochreous, second joint and median 
band of terminal joint suffused with dark fuscous, second joint 
with external bristles. Antenn® fuscous. Abdomen light grey. 
Fore wings elongate, rather narrow, costa gently ai’ched, apex 
obtuse, termen very obliquely rounded; pale greyish-ochreous 
irrorated with fuscous and dark fuscous; cilia whitish-ochreous 
irrorated with dark fuscous. Hind wings light grey; cilia pale 
greyish-ochreous, sprinkled with grey. 

Transvaal, Pietersburg, in September (Jame ); one specimen. 
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Amydria prroastis, sp. n. 

(S $. 17-21 mm. Head, palpi, antennae, and thorax dark 
fuscous; second joint of palpi with numerous spreading bristles 
beneath and externally, apex of terminal joint whitish-ochreous. 
Abdomen in c? fuscous, in $ light greyish-ochreous. Fore wings 
elongate, narrow, costa gently arched, apex round-pointed, termen 
oxtremely obliquely i*ounded; bronzy-fuscous, suffusedly and 
indistinctly strigulated with dark fuscous: cilia greyish-ochreous 
mixed with dark fuscous. Hind wings light grey ; cilia pale 
greyish-ochreous or grepsh. 

Transvaal, Pretoria, from August to October (Jame); three 
specimens. 

Amydria trophias, sp. n. 

cJ. 19 mm. Head and thorax pale greyish-ochreous irrorated 
with dark fuscous. Palpi whitish-ochreous mixed with dark 
fuscous, second joint with numerous projecting bristles on both 
sides, terminal joint with basal and median dark fuscous bands. 
Antenme pale fuscous suffusedly ringed with darker. Abdomen 
fuscous. Fore wings elongate, moderate, costa moderately arched, 
apex obtuse, termen obliquely i-ounded; whitish-ochreous suffused 
with pale fuscous and finely irrorate^l with dark fuscous, irregu¬ 
larly and coarsely strigulated with dark fuscous; plical and second 
disc4il stigmata forming sufiused dark fuscous spots, preceded and 
followed by paler spaces; costal edge whitish-ochreous from | to 
apex: cilia whitish-ochreous mixed with dark fuscous. Hind 
wings light fuscous; cilia whitish-ochreous with two fuscous 
shades. 

Transvaal, Pietersburg and X.E. Pretoria district, from 
October to December {Jame) ; one specimen. 

SCARDIA PARACOSMA, sp. 11 . 

(S * 16-17 mm. Head, palpi, and thorax whitish-ochreous, 
yellowisli-tinged. Antennae grey, blackish-sprinkled. Abdomen 
light grey, anal tuft whitish-ochreous. Fore wings elongate, 
leather narrow, costa moderately iirched, apex obtuse-pointed, 
termen very obliquely rounded; 7 and 8 stalked; whitish- 
ochreous, slightly yellowish-tinged; base of costa slightly in- 
fuscated; cilia whitish-ochreous. Hind wings grey; cilia 
whitish-ochreous. 

Transvaal, Pretoria, in December {Ja'nae ); two specimens. 

Hyoprora, n. g. 

Head densely rough-haired; ocelli present; tongue absent. 
Antennie in <f shortly ciliated, basal joint with pecten of long 
scales. Labial palpi moderately long, straight, porrected, second 
joint rough-scaled above and densely tufted l^neath, terminal joint 
short, slender, pointed. Maxillary palpi absent. Posterior tibiie 
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clothed above with long hairs. Fore wings vriih 2 from towards 
'^Ittigle, 7 absent, 11 from before middle. Hind wings somewhat 
under 1, ovate-lanceolate, cilia 1; 2-7 nearly parallel. 

Hyopeora crymodbs, sp. n. 

(5.13 mm. Head, palpi, and thorax white. Antennae grey, 
base white. Abdomen pale yellow-ochreous. Fore wings elongate, 
rather narrow, costa moderately arched, apex points, termen 
extremely obliquely rounded; white, with a very few scattered 
slightly raised black specks; small undefined yellow spots ari'anged 
as under, viz., two beneath casta anteriorly, two on fold, one in 
disc before middle, one on costa before middle, one in disc at and 
a series of very indistinct ones round posterior part of costa and 
termen: cilia white. Hind wings pale whitish-grey with a faint 
yellowish tinge; cilia ochreous-white. 

Transvaal, l^etoria, in January (Janse ); one specimen. 

A DELID.®. 

Ceromitia Zell. 

This genus diflTers essentially from NemojifiOTa only in the maxil¬ 
lary palpi being shoit, loosely scaled, drooping, instead of long, 
filiform, folded. 

Ceromitia spilodesma, sp. n. 

(5 . 15-18 mm. Haii-s of crovm white, face fuscous mixed with 
whitish. Palpi short, slender, fuscous. Antenna? whitish, towards 
base ringed with fuscous. Thorax white, shoulders fuscous. 
Abdomen rather dark fuscous, apex {)ale ochreous. Fore wings 
elongate, rather* narrow, costa moderately arched, apex obtuse, 
termen veiy obliquely rounded; 8 and 9 usually stalked ; white, 
more or less mixed with pale fuscous, with some scattered dark 
fuscous strigulfle, especially towards costa; markings dark fuscous; 
an elongate-triangular spot along basal fifth of costa, broadest 
posteriorly; an elongate spot on costa about beneath which is 
an inwardly oblique bar in di.sc, indistinctly connected with it; a 
rather thick fascia from beyond middle of costa to ^ of dorsum ; a 
large transvei*8e oval spot in disc at |; a series of small spots round 
posterior part of costa and tei men : cilia whitish-ocbreous. Hind 
wings grey; cilia whitish-ocbreous. 

Transvaal, Pretoria, from November to January (Ja^ise ); two 
specimens. 

Ceromitia stathmodes, sp. n. 

<J. 14 mm. Head white, hairs of crown brownish between 
antennae. Palpi short, slender, fuscous mixed with white. 
Antennae w^hitish, with fuscous rings becoming indistinct towards 
apex. Thorax whitish, shoulders fuscous. Abdomen rather dark 
fuscous, apex pale ochreous. Fore wings elongtite, rather narrow, 
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cOBta gently arched, apex obtuse, terinen very obliquely rounded; 
8 and 9 separate; whitish, partially tinged with very pale fuscous, 
and sprinkled with dark fuscous; markings dark fuscous; an 
elongate spot along basal fifth of costa; three moderate undefined 
fasciie, first from J of costa to ^ of dorsum, second from beyond 
middle of costa to | of dorsum, third from | of costa to tornus, 
indented beneath costa; a series of small spots round posterior 
part of costa and termen: cilia ochreous-whitish, basal half whitish 
barreil with fuscous. Hind wings and cilia rather dark grey. 

Transvaal, Pretoria, in January {Jame)\ one specimen. 

Cbbomitia libropis, sp. n. 

$. 14 mm. Head whitish, forehead suffused with brownish- 
ochreous. Palpi short, loosely soiled, whitish. Antennfe whitish, 
indistinctly ringed with fuscous. Thorax white, sprinkled with 
brownish. Abdomen grey. Fore wings elongate, luther narrow, 
costa moderately arched, apex obtuse, termen very obliquely 
rounded; 8 and 9 stalked; light fuscous, suffusedly mixed with 
white, with a few scattered dark fuscous scales; an undefined spot 
of dark fuscous sutiusion in middle of disc: cilia pale fuscous 
mixed with whitish. Hind wings grey; cilia whitish-grey. 

Transvaal, Pretoria, in December {Janse ); one specimen. 

Oeromttia palyntis, sp. n. 

cj. 16-17 mm. Head white, sides of face and a frontal bar 
dark fuscous. Palpi very short, loosely scaled, white. Antennae 
whitish. Thomx white, shouldei^s fusctous. Abdomen fuscous, apex 
pale (K'lireous. Fore wings elongate, rather narrow, costa gently 
arched, apex obtuse, termen ver^^ obliquely I’ounded; 8 and 9 
separate; white, with a few scattei’ed dark fuscous scales and 
strigula*; a slender dark fuscous sti-aak along basal fifth of costa; 
five dark fuscous dots or small spots, viz., two benefith fold at and 
middle, two in disc at | and 4, and one towards costa at and 
sometimes one or two small additional <lots; a row of dark fuscous 
dots round posterior part of costa and tennen : cilia ochreous-white. 
Hind wings grey; cilia grey, towards tips whitish-suffused. 

Transvaal, Pretoria, from December to February {Jcmse)*, 
three specimens. 

Ceromitia amphichroa, sp. n, 

. 20 mm. Head ochreous-yellow, crown posteriorly whitish. 
Palpi short, whitish. Antennie whitish. Thonix white; shoulders 
with a dark fuscous spot. Abdomen pale yellowish-ochreous. 
Fore wings elongate, rather nai*row, costa moderately arched, apex 
obtuse, termen very obliquely rounded; 8 and 9 separate, white; 
a thick dark fuscous streak along basal fifth of costa, beneath which 
is a short subcostal line; three iiTegulaar dark fuscous dots longi¬ 
tudinally arranged in disc, three others nearer costa obliquely 
before them respectively, two on fold beneath the first two sub- 
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costal, otie betweian second of these and second discaJ, and two ot 
three other irregularly placed specks; an irre^lar submarginal 
series of small dark fuscous dots, and another series round posterior 
part of costa and termen: cilia ochreous-whitish. Hind wings 
grey; cilia whitish-ochreous. 

Transvaal, Pretoria, in January (Janae ); one specimen. 

Oeromitia glandularis, sp. n. 

<J. 19 mm. Head ochreous-yellowish. Palpi very short 
(defaced). Antennse ochreous-whitish. Thorax ochreous-whitish, 
more ochreous anteriorly. Abdomen fuscous, apex pale ochreous. 
Fore wings elongate, rather naiTow, costa gently arched, apex 
obtuse, termen very obliquely rounded; 8 and 9 separate; 
ochreous-whitish, tow’ards costa tinged with ochreous-yellowish; 
markings blackish; a slender streak along basal fifth of costa; five 
roundish small spots, viz., two beneath fold at j and two in disc 
beyond these respectively, and one towards costa at | in a line 
with the posterior pair; three or four smaller spots or dots between 
these and termen; a series of dots round posterior part of costa 
and termen: cilia whitish-ochreous, tips infuscated. Hind wings 
grey; cilia whitish-ochreous, tipvS infuscated. 

Nyassaland, Zomba, in T)eceml)er; one specimen. 

CkROMITIA SPORA5A, Sp. 11. 

cf • 16 min. Head white, between and round antennfe brow'ii. 
Palpi short, white, with loose projecting scales. Antennce whitish 
indistinctly ringed with pale fuscous. Thorax whitish, with jiale 
brownish subdorsal and lateral stripes. A bdomen whitish-ochreous. 
Fore wings elongate, rather narrow, costa gently arched, apex 
obtuse-pointed, termen very obliquely lounded; 8 and 9 sepamte; 
pale brownish, suffusedly mixed with white, with a few scattered 
black scales; extreme costal edge blackish near base; an undefined 
subcostal line of black scales from base to about -J-; two dr three 
undefined dots of black scales in disc before middle: cilia pale 
brownish mixed with whitish. Hind wings pale grey; cilia grey- 
whitish. 

Transvaal, Pieteraburg, in March {Janse ); one specimen. 

Ceromitia tyrochloha, sp. n. 

0.14 mm. Head light yellow, lower part of face and back of 
crown whitish-suiiused. Palpi short, yellow-whitish. AntenneB 
whitish. Thorax yellow-whitish, shoulders suffused with pale 
yellowish. Abdomen whitish-ochreous (partly defaced). Fore 
wings elongate, rather rianow, costa gently arched, apex obtuse, 
termen very obliquely rounded; 8 and 9 separate: pale w^hitish- 
ochreous tinged with yellowish: cilia concolorous. Hind wings 
pale gi'ey; cilia pale whitish-ochreous. 

Transvaal, Pretoria, in January (Janee); one specimen. 
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9. On Colleetions of the Cape Verde Islands Fauna made by 
Cyril Crossland, M.A. (Cantab.), B.Sc. (Lond.), F^.8., 
(late of the Gatty Marine Laboratory, St. Andrews 
' University), from July to September 1904.—^The Cal¬ 
careous Sponges. By A. G. Thacker, A.R.C.S. (Lond.), 
Research Scholar in Zoology at the Royal College of 
Science *. 

[Received June 16,1908.] 

(Plate XL.t and Text-figures 155-166.) 

It i.8 somewhat remarkable that, although a considerable 
number of Calcareous Sponges lias been described from the 
Azores and from the Canaiy Islands, only one species, Grantia 
tuberoaay dredged off St. Vincent by the ‘ Challenger,* has been 
hitherto recorded from the Cape Verde Islands. It was therefore 
to be ex|)ected that the dredging operations which were carried 
out by Mr. Crossland, with the aid of a grant from the Carnegie 
Trustees, in the summer of 1904, would yield some interesting 
results; and such has in fact been the case, for of the twelve 
sjiecies contained in the present collection, six are altogether new 
to science, and several of the remainder are of interest either from 
the zoogeographiciil or systematic point of view. 

The twelve sj^ecies are as follows:— 

LeucoHolenia panis (Haeckel). 

Leitcosoleiiia atlanticaf sp. n, 

Leiwosolenut canarmisis (Miklucho-Maclay). 

Sycon quadrangidatum (Schmidt). 

Sycon camhiatum, sp. n. 

Grantia interrnediay sp, n. 

Leticaadra verdenais, sp. n. 

Leiicamlra rndlfera (Polejaeff). 

Leucandra sericata (Ridley). 

Leiicamlra typim (Polejaeff), 

Lenxiandra crosalandiy sp. n. 

Leucandra gemniiparay sp. n. 

Perhaps the most interesting of these species is the remarkable 
sponge, Leucandra rt(difera, of wdiich only a few fragments have 
been previously found and which is cliaracterised by the jiossession 
of some curious and unique spicules in its gastml cortex. 

Another fact, w hich is of some systematic interest and to which 
I would call attention, is the comprehensive sense in which I have 
been obliged to use the name Lencosolenia camtriensis* Prom the 
great variability of certain charactei’S in some of the Ascons in 
this collection, it seems probable that the charactei's by which 
certain sponges (notably Leucoaolenia nanseni Breitfuss, and 

* Communicated by Profcicor Abthitr Dsndt, D.Sc., F.H.S., F.Z.S., Sec.L«S. 

t For explanation of the Plate see p. 782. 
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LemoaoUnia tenuipiloaa Dendy) have been supposed to be speci¬ 
fically distinguished from HaeckePs original Ascaltu canarienaia 
are really quite inconstant and not of specific value. As used by 
me, therefore, the name LeueoaoUnia canarienaia includes sponges 
which have been hitherto considered to be specifically distinct 
from each other, and in my description of this species I have 
endeavoured to give a detailed justification of this procedure. 

The calcisponge fauna of the Cape Verde Islands shows distinct 
aliinity with that of the westeiii side of the Atlantic. In a 
letter to Professor Minchin, Mr. Crossland suggested that the 
distribution of these species might pmve interesting because the 
Islands receive currents from the Gulf Stream. This forecast has 
been to some extent corroborated, for Leucosolenia pania has been 
recorded from the coast of Florida (immediately in the course of 
the Gulf Stream, of course), and Levcandra typim and Lewmidra 
rudifera were dredged by the ‘Challenger' off Bermuda (also not 
far from the Gulf Stream) on the same day and from the same 
spot. I think, therefore, that it is not impossible that the Gulf 
Stream may be a factor in the distribution of all three species; 
but it should not be forgotten that the North Equatorial Current, 
which takes its origin near the Cape Verde Islands and meets the 
Gulf Stream as the latter issues fiom the Gulf of Mexico, might 
produce precisely the same results by distributing the sponges in 
the opposite direction, that is, by carrying them westwards instead 
of eastwards. The distribution of Lmcandra typica may not be 
of much value in estimating these factors of dispersal, because 
having been recorded from Australia it is evidently a widely 
distributed if somewhat uncommon species, but in the case of 
Z. pania and of Z. ritdifera^ each of whicli has only been found 
once before, the facts hei*e stated are of greater significance. Zew- 
candra aericata is a sponge inhabiting the Atlantic const of South 
America. Of the remaining two species which are not new, 
Z. canarimaia has a veiy wide range and Sycon quadrangidatum 
has been recorded from the Arctic, from the eastern Atlantic, and 
from the Mediteiranean. 

Where it has been necessary in the following pages to refer to 
individual specimens, I have done so by the use of the Registered 
Number (j?.V.) which I have attached to each specimen in the 
collection *. The numbers in squtire brackets— thus [1]—refer to 
the works given in the list of literature at the end. The list only 
includes such memoirs as I have had to refer to in the text. 

Throughout this paper I have followed the classification of the 
Calcarea, set forth by Dendy in [9] and [11]. According to this 
system the genera LeucoaoU^iia and Leucandra are very com¬ 
prehensive, the former including all the Homocoela and the latter 
being extended to include species such as my Z. verdemia, which 

* The collection has been placed in the University Museum of Zoology at 
Cambridge. 
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has no oxeote spicules. In the case of these two genera the 
classihcation is to be regarded, I think, as the expression of a 
suspension of judgment. There can be little doubt that both 
Leucosolenia and Leucmidra will eventually have to be split up 
into several distinct genera; but until this can be done with some 
reasonable likelihood of finality, it would seem wisest not to 
attempt the task. 

I take this opportunity of expressing my gratitude to Professor 
A. Dendy, F.R.S., who placed the collection at my disposal for 
examination, and who has throughout the research given me 
invaluable assistance and advice. I have also to thank my friend 
Mr. F. J. Bridgman, Marshall Scholar in the Royal College of 
Science, who has very kindly sketched the extemal form of several 
of the Heterocoela (PI. XL. figs. 4,5, 7, and 9). And finally I must 
acknowledge my indebtedness to the authorities of the British 
Museum (Natural History), who gave me access to the National 
Collection of Calcarea and have afforded me special facilities for 
consulting the literature on the subject, much of which is not 
easily ob^inable elsewhere. 

Leucosolenia panis (Haeckel). (Plate XL. fig. 1 (k text-fig. 155.) 
Synonymy:— 

Aacmidra paniB Haeckel [14]. 

The collection contains three specimens of this beautiful little 
sponge, all dredged from a depth of 20 fathoms near North Point, 


Text-fig. 155. 



Spicules from Leucosolenia panic, 
a SB Triradiaten. 6 » Quadriradiates. e ^ Oxeotes. All X 120. 

Boa Vista Island. The extemal form and general characters of 
these agree with the description of the species given by Haeckel, 
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but the largest of the three specimene is not more than oneH»iRth 
the sise of tiiat figured by him. The sponge is composed of a 
compact i*etieulum of Ascon^tubes, but there is no common in* 
vesting skin or pseudoderm covering the whole colony and no 
endogastral network. 

Colour (in alcohol) pale brown. 

The Skeleton^ which consists of all three kinds of spicules, shows 
only slight differences from HaeckeVs description (text-fig. 155). 

The triradiates are regular and fairly sharply points; they 
vary in length from 0‘12 mm. to 0*18 mm. and in basal width 
from 0-011 mm. to 0*016 mm. The quadriradiates are less nume¬ 
rous than the triradiates and differ from them only by the presence 
of the fourth ray, which is the same length as the facial rays but 
only a little more than half as thick and is straight and sharply 
pointed. The oxeote spicules are somewhat smaller than those 
described by Haeckel; they vaiy in length from 0-35 mm. to 
0*56 mm. and in maximum width from 0*025 mm. to 0*035 mm. 
They are either quite straight or very slightly curved and are 
sharply pointed, especially at one end. A few extremely fine 
hair-like oxea occur in my specimens; their presence is not to be 
regarded as of much systematic importance. 

Diatrihution, Atlantic coast of Korth America; Florida (/Taeciri 
[14]); Cape Verde Islands {Croaaland CoUectmi), 

Leucosolenia atlantica, sp. n. (Plate XL. fig. 2 & text-fig. 
166.) 

The collection contains two specimens of this species, both 
dredged from a dearth of 20 fathoms ofi’ North Point, Boa Vista 
Island. The sponge is composed of large Ascon-tubes which for 
the most pai-t are much separated from each other, but which 
occasionally fuse together into a larger mass and then separate 
from each other again (Plate XL. fig. 2). There is of coiu*se no 
pseudoderm uniting the whole colony, and there is no endogastml 
network. The diameter of the Ascon-tubes varies from 0*8 mm. 
to 1*2 mm. and the thickness of the wall is 0*2 mm. The oscula 
have a dmmeter of alwut 0*7 mm. The colour (in alcohol) is 
straw-yellow. 

The Skeleton consists of middle-sized triradiates, of middle-sized 
quadriradiates, of large quadrimdiates,and of oxeotes (text-fig. 156). 

The triradiates are regular and have cylindrical, rather sharply 
pointed rays. The average size is: length 0*12 mm., width of 
mys at base 0*01 mm. These spicules do not vary much in size 
and are distributed without older in the thickness of the body- 
wall. 

The middle-sized quadriradiates resemble the triradiates except 
for the presence of the fourth ray. The apical rays are feebly 
developed on these spicules, being thinner than the facial rays 
and not more than one quarter as long. 
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The large quadriradiates are also regular, have conical, fairly 
sharply pointed rays, and are distributed without order in the 
walls of the Ascon-tubes. The average length of their facial 
rays is 0*2 mm., and the thickness of the same at their bases 
is 0*036 mm. The apical rays hre straight or slightly curved, 
are sharply pointe<l, ai’e usually about half as long as the 
facial rays, and have a basal thickness of 0'025 mm. These 
spicules are quite numerous and do not vaiy much in size. The 
oxeote spicules are arranged transversely in the thickness of the 
sponge-wall, and their outer ends, which are slightly bent, project 
beyond the surface. They are fairly shai*ply pointed at both ends. 
Their average length is 0*3 mm. and their maximum thickness 
0*009 mm. They are cylindrical, do not vary much in size, and 
are quite numerous. 

Text-fig. 156. 



Spicules from Levcosolenia atlantica. 

a = Trinuliates. h = Small quadriradiates. c — Large (luadriradiates. 
d ss Oxeotes. All X 120. 

A few very fine hair-like, but not very long oxea are to be 
found in parts of the .sjwnge. These are veiy probably young 
forms, but even if this is not the case 1 do not think they are to 
be considered of much systematic value. 

This species appears to be more closely allied to Leucosoknia 
laxm Kirk [16], than to any other previously described Ascon. 
It is distinguished, however, from the New Zealand form (1) by 
having the quadriradiates differentiated into spicules of two 
distinct sizes, (2) by having oxea considerably thinner than those 
of i. Ima^ and (3) by its looser external form. 

Distrihution. Cape Verde Islands {Cn>a«land ColUctimy 
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Lbttoosolenia canabibnsis (Miklucho-Maclay). (Plate XL. 
fig. 3 & text-figs. 157-160.) 

Synonymy;— 

Nardoa mnariemis Miklucho-Maday. 

Xardoa sulphnrea Miklucho-Maclay. 

Nardoa rubra Miklucho-Maclay. 

Tarroma cauarieme Haeckel (Prodromus). 

Tarroma sulphureum Haeckel (Prodromus). 

Tarroma ruhrum Haeckel (Prodromus). 

Asccdtis canariemis Haeckel [1^. 

Agccdtis compacta Schuflfner [22]. 

Ascaltis canarietma Lakschewitsch [16J. 

Aacetta corincea^ n.var. AscaUia coriacea Fristedt [13]. 

Leucoaohnia nanaeni Breitfuss [4]. 

Aacetta coriacea Arnesen [1]. 

Leucoaolenia tenuipUoaa Dendy [12]. 

The examination of a number of A scons in this collection has 
convinced me that I have to deal with a sponge that has been 
previously described under several different names and from 
various widely separated localities. The sponge in question is to 
be regarded as a close ally of Leucoaolenia coriacea^ one of the 
commonest of Homocmla, but it differs from the latter species in 
one essential character; some of the spicules develop a fourth 
ray, thus becoming quadrii'adiates. 

In 1872, in his great monograph ‘ Die Kalkschwamme,’ Haeckel 
described a sponge from the Canary Islands which was charac¬ 
terised by having small, completely regular triradiate and qiiodri- 
radiate spicules with bluntly pointed rays ; this sponge he called 
Aacaltis canarienaia. The form liad been pi'eviously described 
both by himself and by Miklucho-Maclay under three specific 
names, a misconception which arose owing to the supposed specific 
value of the different colours exhibited by different specimens of 
the species. This Ascon was similar to L, coriacea, but differed 
from the latter by the presence of quadriradiates and by the 
smaller size of its spicules. 

Some thirteen years later Lakschewitsch [18] recorded the same 
species under the same name from Minorca. 

In 1898, in describing a collection of Calcarea from Spitzbergen 
(a preliminary account of which he had issued two years pre¬ 
viously [3]), Breitfuss [4] described a sponge which he considered 
new to science and which he named Leucoaolenia nanaeni. 
Having regard to the results of the present investigation, I think 
this form cannot be regarded as specifically distinct from 
Haeckel’s Aacaltia ca'iuirienaia, and indeed Breitfuss himself 
noticed the gieat similarity between the two foims, for at the 
end of his description of L, nanaeni he says :—Das Skelet von 
Leucoaolenia nanaeni erinnert etwas an Leucoaolenia {Aacaltia) 
cwnarunaia (M.-Mcl.), unterscheidet sich aber von dieser durch 
die Grosse der Nadeln, welche bei letzterer Species beinahe dreimal 
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kleiner sind und nnr eine Schenkellange von 0*04-0'06 mm. bei 
einer Dicke von 0*003-0*005 mm. erreichen. Ausserdem ist die 
Innenseite der Rohren bei Z. nanseni stets mit Papillen besetzt, 
dagegen bei Z. cancmenais nnr bei der Varietat papiUata 

The measurements which he gives for the spicules of Z. nameni 
are: length of rays 0*113 to 0*145 mm., thickness at base 0*008 
to 0*014 mm. This makes the spicules, as Breitfuss points out, 
nearly three times as large as in Z. canarieyisis, I have found, 
however, a series of specimens which completely links up the 
two forms in this respect. There is one other slight difference 
between the two forms which Breitfuss does not mention in his 
comparison : in Z. canariensia, Haeckel says that the apical rays 
of the quadriradiates are straight and are sometimes longer, 
sometimes shorter, than the facial rays; whereas in Z. nmiaeni 
Breitfuss states that the apical rays are slightly curved and are 
usually only half the length of the other rays. In this character, 
too, I have found specimens intennediate between the two forms. 
Since papillae were present on the inner surface of the Ascon-tubes 
in some of Haeckel’s Aacallia cainarimiaia^ the presence of these 
structures in Z. nianaeni is not a specific distinction Ijetween the 
two forms. 

Z. nanami appears to me to resemble a sponge descril>ed by 
Schuffner 122] under the name of Aacaltia compacia, even more 
than it does the original Z. canarienaia. A, covipacta, which was 
found off Mauritius, has regular triradiates and quadrii’adiates 
with i*ays reaching a maximum length of 0*12 mm. and a maximum 
thickness of 0*012 mm. The apical rays of the quadriradiates 
are 0*084 mm. long, have a basal tliickness of 0*009 mm., and are 
sharply pointed and slightly bent at their extremities precisely as 
in Z. nameni. The ratio of the length to tl)e thickness of the 
mys is slightly less than in Z. nanaeni, being usually less 
than 10 to 1 and sometimes as low as 7 to 1. Schuffner 
separatetl his sponge from Haeckel’s A. canarienaia because 
(1) it had no papilhe on the inner surfaces of the Ascon*tubes, 
and because (2) of the different shape of the apical luys of the 
(piadriradiates. With rt'gard to the latter point, I liave, as stated 
above, found specimens intermediate between the two forms, and 
have also found much variation within the limits of the same 
specimen. And as for the {)apill»p, it is truly remarkable that 
whereas one of Hchuffner’s reasons for sepamting his sponge from 
d. >vas that it never had these structures, Breitfuss 

separated his sponges from A. canarienaia jjaHly on the ground 
that they always did have the papillje. This affords a very good 
illustmtion of the kind of confusion which must necessfirily arise 
if attempts are made to utilise structui*es, which ai*e known to be 
indifferently present or absent within one s|)ecies, as specific 
distinctions between that species and other membei*s of the genius. 
It therefore appeal’s that this Aacaltia compacta is not distinct 
from either Z. 7ianseni or A, canarienaia, and I include it in the 
species Z. canarienaia. 
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Finally, a sponge described by Dendy [12] three years ago from 
Ceylon under the name LeucoaoUnia tenuipiloaa is to be regarded 
as a variety of tliis species and as standing in the same relationship 
to typical specimens of L, cmmriemia aa Z. cariaoea ceyhmnms, 
Dendy, does to the typical Z. coriacea. This variety, Z. oanaH- 
e^ms temdpUosay has regular triradiates and quadriradiates with 
rays O’l mm. long by 0*012 mm. thick, the apical rays of the 
quadriradiates being veiy variable but usually longer than the 
facial rays. The distinguishing feature of the variety is the 
prasence of hair-like oxea. Similar hair-like oxea occur in seveiul 
of the Cape Verde Islands specimens under discussion. 

The collection contains a consideiable number of specimens 
which I consider belong to this species. They were dredged by 
Mr. Crossland from vanous localities, Boa Vista Island, Porto 
Praya, and elsewhere. The sponge forms rather massive colonies 
of reticulating Ascon-tubes (Plate XL. fig. 3). The exhalent 
openings are true oscula and there is no psemioderm or endogastial 
network, but in examples where the tubes anastomose very closely 
more or less indefinite inter-canals are formed. Each colony 
is attached by a somewhat constricted base, and in several cases 
there is a short stalk. None of the colonies in my specimens is 
very large; the larger sponges have a diameter of from 1 cm. to 
H cm. The diametei* of the Ascon-tubes vjunes considerably in 
dififerent specimens and in difierent parts of the same specimen; 
this variation ranges from 0*15 to 0*4 mm. The walls of the 
tubes are from 0*02 to 0*035 mm. thick. The colour (in alcohol) 
is brown. 

The Skeleton consists of regular triradiates, and of quadriradiates 
which differ from the trimdiates only in the presence of the 
fouith ray; some of the trimdiates j)OS8ess a knob evidently 
representing an incipient fourth ray. The rays are usually fairly 
bluntly pointed (though there is some variation in this respect) 
and are nearly cylindi ical. The apical rays of the quadiiradiates 
project at right angles to the facial rays. There is not much 
variation in the size of the spicules in the same individual, but 
much difference between the spicules of difierent specimens. The 
measurements of the spicules of the following series of five speci¬ 
mens show how completely this series links up Z. canariensis 
on the one hand and Z. tenuipilosa and Z. na/naeni on tne otner 
the sizes of the spicules of these sponges having beer, given 
above:— 

Specimen B.N. 6.—Lengtn of rays, 0*06-0*07 mm. 

Thickness of rays, 0*006-0*007 mm. 

Apical rays of quadriradiates straight and ecjual or nearly 
equal in length to facial rays. 

Specimen 8 . —Length of rays, 0*08-0*09 mm. 

Thickness of rays, 0*007-0*008 mm. 

Apical rays of quadriradiates straight and from onedialf to 
two-thirds the length of the facial rays. 
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Specimen R.N', 9.—-Length of rays, 0’1~0*11 mm. 

Thickness of rays, 0‘009~0’01 mm. 

Apical rays of quadriradiates straight but variable in form; 
sometimes half as thick and nearly as long as the facial 
rays; sometimes equally thick but not much more than 
half as long as the facial rays. 

Specimen R.N, 14.—Length of rays, 0*12-0*15 mm. 

Thickness of rays, 0*013-0*016 mm. 

Apical rays of quadriradiates either straight or bent at their 
extremities, and from two-thirds to equal length of the 
facial rays. 

Specimen R,N, 16.—Length of rays, 0*15-0*19 mm. 

Thickness of rays, 0*014-0*016 mm. 

Apical rays of the quadriradiates very variable; either 
straight or bent at their extremities ; either nearly as 
thick and half as long as the facial rays, or else much 
thinner but longer than the facial rays. 

It will he noted tliat the rays in the first specimen are only 
vei*y slightly larger than in HaeckeFs Z. canariensie^ that in the 
second and third specimens the size is intermediate between 

Text-fig. 157. Text-fig. 158. 





Spicules from four specimens of Leucosolenia canariensis, showing variation 
in the size of the spicules in different specimens. All X 120. 

Z. ccvmrie^isis and Z. nanseni, that in the fourth specimen the 
size is almost the same as in Z. 'nansmif and finally that in the 
fifth specimen the spicules are larger than in Breitfuss’s Ascons. 
All the specimens contain some triradiates with knobs repre- 
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seating incipient fourth rays. As has been already stated, several 
specimens contain some thin hair-like oxea, and in some examples 
these ai^e quite numerous but in others very scarce; the latter 
specimens obviously form connecting links between the typical 
form of the species and the variety Z. canariensis tenuipUosa. 
These spicules have a thickness of O’OOIS to 0*003 mm., and vary 
in length from 0*06 to 0*3 mm.; they are sharply pointed. 

I found no papillae on the inner surface of the Ascon-tubes; 
as these structures were present in some and absent in other 
specimens of HaeckeVs X. canariensis (and absent in those <le- 
scribed by Lakschewitsch), this character is manifestly not to be 
considered as of specific value. 

It remains to discuss the relationship between X. coriacea and 
X. canariensis. As previously remarked, the only essential dif¬ 
ference between them is that X. canariensis has quadriradiate 
spicules; but in the Cape Verde Islands examples there appears 
to be every gradation between specimens in which the quadri- 
radiates are very numerous (quite 50 7o spicules) luid 

other specimens in which they are very scai'ce, and it is obvious 
that the latter approach very nearly to X. coriacea. Nor is this 
all, for A scons having a few quadriradiate spicules have been 
identified and described as X. coriacea. Breitfuss mentions [4] 
that his X. nanseni is veiy like a sponge described as Ascetta 
coriacea (n. var. Ascaltis coriacea) by Fristedt [13J in 1887. 
Fristedt gives only an incomplete description of this sponge and 
gives no measurements of the spicules, but he says that the apical 
rays of the quadriradiates are more slender than the facial rays 
and are slightly curved. He says that he was doubtful at first as 
to whetlier he should identify the sponge as Ascaltis canariensis^ 
but did not do so because (1) of the diflerent shape of the apical 
rays, and (2) of the wide separation of the localities where the 
respective specimens were found—his sponges being arctic. 

Again, in the year 1900 Amesen [1] described some sponges 
from Norway which he called Ascetta coriacea^ but which had some 
quadriradiate spicules. 

It must therefore, I think, remain more or less a matter of 
opinion whether X, coriacea and X, canariensis should be main¬ 
tained as separate species; but if they are to be so maintained 
it is quite certain that these sponges of Fristedt and Arnesen 
should be called X, canariensis. 

Distrihutimi. Canary Islands (Haeckel [14]); Cape Verde Is¬ 
lands (Crossland Collection) ; Minorca (Lakschewitsch [16]) ; 
Ceylon (J)endy [12]); Mauritius (JSchuff'ner [22]); N, Atlantic 
and Arctic Oceans, and the White Sea (Fristedt [13], Arnesen [1], 
Breitfuss [4] [6]), 

SvCON QUADRANGULATUM (Schmidt), 

Synonymy:— 

Byconeila qnadrangidata 0, Schmidt [21]. 

Sycortis quadrcmgulata Haeckel [14], 
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Sycortia quadrmigtAata Bowerbank (Norman) [2]. 

Sycaindra quadrcmgvlata Lendenfeld [17]. 

Syc<m qiwidrmxgvlatum Breitfuss [7J. 

The collection contains one small specimen of this well-known 
species. The length of the specimen is 3*5 mm. and its width 
1 mm. It was dredged from a depth of 10 fathoms. 

Distribution, Meditei-ranean, Btraits of Gibraltar, coasts of Por¬ 
tugal and Brittany {Schmidt [21], Haeckel [14], and Lmdenfeld 
[17]); Guernsey {Botcerhank [2]) ; the White Sea {Breitfuss [7]): 
the Cape Verde Islands {Crossland Collection), 

Sycon caminatum, sp. n. (Plate XL. fig. 4 k text-fig. 161.) 

Mr. Crossland collected ten specimens of this new sponge, 
seveml of which are quite young individuals. The general form 
assumed by this Sycon is shown in Plate XL. fig. 4. It grows 
erect, either singly or in groups, and its greatest diameter is about 
one quarter its height. The largest specimen has a length (ex* 
eluding the proboscis or peristome) of 14 mm. and its greatest 
width is 4 mm. The terminal osculum in this specimen has a 
iliameter of 1 *8 mm. A very characteristic and well-developed 
peristome or proboscis is present in all cases, and from this struc¬ 
ture I have derived the hj)ecific name. The length of this peri¬ 
stome is variable; in one specimen it reaches as much as 4 mm., 
the length of the body of the sponge being only 8 mm. There is 
no true oscular crown. 

The general structure of tlie sponge and the character of the 
l)ody-wall are typicjil of the genus Sycon, There ai*e radial 
chambers stretching through the whole tliickness of the body-wall, 
crowned by tufts of oxea, and flanked by definite incurremt canals. 
There is a well-developed gastral cortex. The body of the sj)onge 
is nearly circular in transverse section. The thickness of the 
body-wall in the mi<ldle of the sponge, and therefore the length 
of the radial chambers, is 1 mm. The breadth of the nulial 
chambers at their distal ejids is 0*16 mm., and at their proximal 
ends 0*1 mm.; they are either sphericjil or somewhat ellipsoid in 
cross-section. The inter-canals open widely on to the exterior at 
theii* distal end.s, are irregulaily ellip.soid or nearly circular in 
cross-section, and have about the same diameter as the radial 
chaml)ers; their length is equal to the thickness of the wall, 1 mm. 
Tdie arrangement of the radial chambers, and the manner in which 
their crowning tufts of oxea project from the surface, are so 
regular that under an ordinary hand-lens the surface of the sponge 
gives an appeamnee of almost chess-board regularity. The dis¬ 
tance which divides these crowning tufts from each other is, in 
the middle jwtion of the sjxmge, about 0*16 mm. 

Colour (in alcohol) light brown. 

The SMeton consists of triradiates, quadrimdiates, and oxea, 
and may be said to consist of four divisions: (1) that of the mdial 
chambers, (2) that of the tufts of spicules at the ends of the radial 
chambers, (3) that of the gastral cortex, and (4) that of the 
peristome. 

Proc. Zool. Soc.— 1908, No. XLIX. 
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The tiibar skeleton consists almost exclusively of triradiate 
spicules. The majority of these spicules ai*e markedly sagittal 
but there is much variation in this respect, some spicules being 
almost equiangular and equiradiate, whilst others have an angle 
amounting nearly to 180® and the other two angles only a little 
more than 90" each. In typical spicules the sagittal form is due 
both to this diiference of angles and to the greater length which 
is attained by the basal i*ay. All the rays are usually sti'aight; 
but sometimes the paired mys are slightly curved throughout 
their lengths, in which case they always have their convex sides, 
never the concave, towards the basal rtiy; and sometimes the 
l)asal ray is curved at its extremity. In a few cases the basal ray 
is shorter than the paii'ed rays. The size of an average triradiate 
of the tubai' skeleton is as follows:—Length of paired mys, 
0'09 mm.; width at base of mys, 0*012 mm. Length of basal 
ray, 0*11 mm.; width at base, 0*012 mm. The great majority of 
the spicules are of this size or very close to it, but the mys are 
occasionally considerably longer, although never much wider. 
A few quadriradiate spicules, with facial rays resembling the rays 
of the triradiates and with short apical mys, occur in the proximal 
portions of the i*adial canals; they are, however, very scarce and 
are probably of little systematic importance. 

The crowning tufts at the ends of the radial chambers are 
comj)osed of oxea of three sizes. The largest of these (text-fig. 
161, b) reach a length of 0*8 mm. and a mtiximum thickness of 
0*05 mm. They are usually sharply pointed at lK)th ends, but 
they taper to the point more gradually at one (the projecting) end 
than at the other, the thickest part of the spicule not being in the 
middle of its length; this charactci is very marked in some 
spicules, hut in others it is scarcely noticeable. These spicules 
are somewhat flattened, are straight or nearly straight, and have 
about one-third of their lengths projecting beyond the surface of 
the sponge. The tufts also consist in part of much smaller straight 
or somewhat curved, sharply i)ointeKl oxea (text-fig. 161, c), of a 
diameter only about equal to that of the rays of the triradiates; 
these reach a length of 0*25 mm. and have a maxinuun thickness 
of 0*01 mm. In addition to these there are a number of very fine 
hair-like oxea which may perhaps be young spicules. 

The gastml cortex, which is w’ell developed and is four or five 
layers of spicules thick, consists of triradiates and quadriradiates, 
the apical rays of the latter projecting freely into the giistral 
cavity. As in the tuhar skeleton, there exists considerable varia¬ 
tion in the spicules; the trimdiates are typically somewhat longei- 
and nan*ow*er than those of the mdial canals, but otherwise there 
is little difference betw*een the triradiates of the two regions. 
The average length of tlie rays is 0*12 mm., and their wddth at 
base 0*008 mm. One angle is frequently gi*eater than the other 
two, thus making the spicndes sagittfd. The facial i*ays of the 
quadriradiates lesemble the i*ays of the triradiates; the a]>iciil 
rays ai*e short and stout and sharply pointed ; they are either 
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straight or slightly curved at their extremities; their average 
leng^ is 0*05 mm. and their width at base 0*011 mm. The 
p^ajority of the quadriradiates, like the triradiates, are sagittal. 


Text-fig. 161. 



a = Tul>ar triradiates. b ^ Lar^e oxeotes. c = Small oxeotes. d = Gastral 
quadriradiates. All X 120. 

The peristome consists of an irregular and complicated network 
of spicules similar to those which occur in the other regions of the 
sponge. There are large and small oxea like those crowning the 
dlsbil ends of the ratlial chain Ws, there are triradiates like those 
of the tubar skeleton, and also triimliates and quadriradiates 
resembling those of the gastral coi-tex. Some of the sagittal tri¬ 
radiates in this region hiive tlie concave curve of the paired I'ays 
towariis the basal ray. The very minute hair-like oxea whicli 
project from the ends of the chambers do not occur in the peri¬ 
stomal region. 

This Hycon is most neiudy allied to Sycaiulra {Sycon) helleri 
Lendenfeid, a, sponge found in the Adriatic Saa [17J. The species 
differ, however, in a numbei- of points, perhaps the most important 
of which is the presence in my specie.s of the remarkably well- 
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developed peristome. There is also never an oscular fringe of 
spicules in S, cammatum.^ a structure which is often present in 
S. heUeri» S, caininatum is further distinguished by the presence 
of more than one kind of oxea at the distal ends of the radial 
chamWs, by the absence from the radial chambers of sagittal 
triradiates with the concave curves of their paired rays turned 
towjirds the basal rays, and lastly by the merely sporadic occur¬ 
rence of quadriradiates in the tubar skeleton, these spicules being 
numerous in that region in S. ftsllerL 

Distribution, Cape Verde Islands (Crossland Collection), 

Grantia INTERMEDIA, sp. n. (Plate XL. fig. 5 & text-fig. 162.) 

Mr. Orossland collected a single specimen of this interesting 
new species. This is an egg-shaped sponge (Plate XL. fig. 5) 
6 mm. high and 5 mm. broad. The outer surface is coarsely 
hispid, large oxeote spicules projecting in every direction, and 
there is a conspicuous osculum at the top (diameter 1 mm.) with 
a well-developed oscular fringe, P5 mm. high. The specimen 
was dredged from a depth of 20 fathoms off Norfh Point, Boa 
Vistii Island. Its colour (in alcohol) is pale brown. The dermal 
cortex is 0*16 mm. thick, the chamber-layer is 1*4 mm. thick, and 
there is a feebly developed gastral cortex, making the total thick¬ 
ness of the body-wall about 1*6 mm. The diameter of the gastral 
cavity (at its widest part) is 1*7 mm. 

The specimen is not sufiiciently well preserved to enable one to 
make out the structure of the canal-system in any very great 
detail; but the exhalent canals are well developed, and the 
chambers are very much branched. The canal-system is really 
intermediate between the form typical of the genus Grantia on 
the one hand and that of the genus Leticandra on tlie other; 
in short, it is of the sylleihid ” type. The tubar skeleton is, 
however, arficulate and only «hows slight signs of })ecoming 
scattered, and for this reason I place the species in Grantia^ not 
in Leucandra, 

The Skeleton consists of all three forms of spicules. 

The tubar skeleton is composed of both triradiates and quadri¬ 
radiates. The former are very variable in shape and are usually 
very iiregular. Their mys are sometimes stmight, sometimes 
curved, and all tluee angles are frequently unequal (text-fig. 
162, a). The rays vary in length from 0*12 mm. to 0*24 mm. 
and in thickness from 0*011 mm. to 0*014 mm. Some of the 
triradiates in the tubar skeleton show a strong tendency to become 
sagittal, and it is the basal rays of these that attain the greatest 
length. There are a few, but only a very few, quadriradiates in 
the tubar skeleton; the apical rays of these are the same thick¬ 
ness as, but shoi’ter than, the facial rays and are curved at their 
extremities. The facial rays resemble the rays of the triradiates. 
None of the rays of either triradiate or quadriradiate spicules is 
very sharjdy pointed. 

The dermal cortex consists of a compact mass of spicules resem¬ 
bling those of the tubar skeleton; the vast majority of the spicules 
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are triradiate, but there are a few quadriradiates as well. Both 
triradiates and quadriradiates are sometimes sagittal, and in this 
case they have their basal rays pointing towards the base of the 
sponge, as is usual in the genus. 

The gastral cortex is 0*07 mm. thick, and is composed of tri¬ 
radiate and quadriradiate spicules similar to those occurring in 
the tubar and dermal coiiiical skeleton, but in this portion of the 
sponge the quadriradiates form a much larger percentage of the 
whole number of spicules than they do in the tubar skeleton or 
dermal cortex. The apical i*aya of the quadriradiates project into 
the gastral cavity. Thei*e are sagittal triradiates and sagittal 
quadriradiates with basal rays pointing towards the base of the 
sponge. 

Text-%. 162. 



Spicules from Grantia intermedia. 

a = Triradiates X 120. h *= Quadriradiates X 120. c — Oxeotes X 24. 

There are also some “ sub-gastml sagittal triradiates,” viz., 
triradiates just buried within the gastral cortex and having a 
basal ray pointing hoiizontally outwards towards the dermal 
surface—in the same direction as the Imsal rays of the irregularly 
siigittal triradiates of the tubar skeleton point; the sagittfil tri¬ 
radiates in this j)osition closely resemble the sagittal triradiates 
in other situations. 

There are some enormous oxeote spicules projecting from the 
surface of the sponge. These are not arranged in groups, but 
emerge from the suiface without definite order and either at right 
angles to the surface or more or less obliquely. Their proximal 
ends are buried more or less deeply in the tubar layer of the body- 
wall. The spicules are spindle-shaped, are rather bluntly pointed 
at both ends, reach a length of 2 mm., and have a maximum 
thickness of 0’06 mm. (text-fig. 162, c). 

The oscular fringe is composed of very long and very fine oxeote 
spicules. These reach a length of 3 mm. and have a maximum 
thickness of 0*008 mm. 

Diatrihutimi. Cape Verde Islands {Crosdand Collection). 
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Lbuoakdea vbrbskbis, sp. n. (Plate XL. fig. 6 4; text-fig. 168.) 

The collectioh contains only a single specimen of this sjpecies. 
It was dredged from a depth of 10 fathoms and is a single LeufeOn 
person of sac-like form, nearly cylindrical in shape (Plate XL. 
fig. 6). 

The length of the specimen is 6 mm. and its maximum Width 
3 mm. There is a terminal osculum which is naked and the 
surface of the body is smooth. The thickness of the body-wall is 
about 1 mm. and the diameter of the central gastral cavity Is 
about the same. The colour of the sponge (in spii-it) is brown. 

Text-fig. 163. 



Spicules from Leucandra verdensix. 

a = Parenchymal triradiates. h = Regular triradiates of dermal cortex, c = Sagittal 
triradiate of dennal cortex, d = Gaatral quadriradiate. e = Gastral tri- 
radiate. All X 120. 

The canal-system is typically leuconoid ; the flagellate chambers, 
which are scattered about in the parenchyma between the dermal 
and gastral cortices, are spherical or sac-shaped and have a 
maximum diameter of about 0*06 mm. 

The dermal cortex, which is pierced by passages leading into 
large inhalent canals, is only about 0*02 mm. thick ; and the gastral 
cortex, which is similarly pierced by apertures leading from the 
exhalent canals, is of about the same thickness. 

The Skeleton consists of triradiates and quadriradiates. There 
are no oxeote spicules. 

The main mass of the skeleton, that of the chamber-layer, con¬ 
sists of numerous large, irregularly arranged, regular or 8ul>- 
regular triradiate spicules (text-fig. 163-, a). They do hot Vary 
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much in size; the average length of their rays is 0*3 mm, and 
the thickness at base is 0*04 mm. 

The skeleton of the dermal cortex consists of three kinds of 
spicules :—(1) Regular or sub-regular triradiates similar to those 
of the chaml)er-layer but smaller; aveiRge size 0*2 x 0*025 mm. 
(2) Hagittoi triiudiates : liasal ray pointing towards the base of the 
sponge; these vaiy up to a maximum size of- -paired rays 0*3 X 
0*04 mm., basal ray 0*2 x 0*04 mm.; the basal ray is always 
shorter than the other two. (3) Sagittal quadriradiates, similar 
to the sagittal triradiates except for the presence of a straight 
apical ray, about one (piarter the length of and three quarters the 
thickness of the paired rays; these spicules do not appear to reach 
such a large size as the sagittal triradiates. 

The gastral (*ortex consists of small quadriradiates and tri¬ 
radiates ; the former are mostly sagittal with curved {>aired rays, 
a long straight l)asal i*ay, anti a i-ather shoi-t cui ved apical ray 
(text-tig. Iti3, d). The length of the paired rays in these 
spicules is on the avemge 0*15 mm. and the width 0*015 mm,; 
the basal my is mther longer and the size of the apical ray is 
0*05 X 0*009 mm. The (piadiiradiates are sometimes irregular, 
sometimes nejiiiy regular in shape, but they vary very little in size. 
The trimdiates (text-fig. 163, t^) of the gastral coi'tex also vary 
in shape, but are usually rather irregular; the average size of 
their rays is 0*15 x 0*015 mm. 

JJiairihiitio'iu Cape Verde Islands (Crosshinl Collection), 

Leuc’Andra hudifera (PolejaeflE). (Plate XL. fig. 7 cfe text-fig, 
164.) 

Synonymy : 

Leaconia rndifera Polejaefi* [19], 

A few fiugments of this species, which is chamcterised by the 
possession of very peculiar minute oxeote spicules in the gastral 
cortex, were collected oft’ Bermuda by the ‘ Challenger * and were 
described by Polejaeff. Mr. Crossland <lredged three specimens, 
all of which are complete, so that 1 a\m fortunately able to add 
the description of the external form to that of the skek^ton which 
was given by Polejaeff’. 

The sponge (Plate XL. fig. 7) is composed of an irregularly 
massive bulbous Leucoii individual, and in the hugest specimen 
reaches a height of 2 cm. and a maximum width of 1*7 mm. Tlie 
smallest specimen is egg-shaped ; no doubt this is the young form 
and the iiregtilarly massive aj>pearRnce is acquired wdth gi’owth. 
There is a large circular osculum at the top; there is a peristome, 
and two of the specimens possess oscular crowns. The thickness 
of the body-wall varies very much ; in the largest specimen it is 
as thick m 8 mm. in one place and as thin ms 2 mm. in another. 
The maximum diameter of the central gastral caAdty is 6 mm. 
The external surface is only slightly hispid, for the large oxea 
either do not project at all or project only slightly. The internal 
surface is rough owing to the projection of the apical mys of the 
gastral quadriradiates. 
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The canal-system is typically leuconoid; the flagellated chambers 
are spherical and have a diameter of from 0*03 to 0*06 mm. 
Many of the incurrent and excurrent canals are very wide; they 
attain a diameter of 1 mm. and in some cases of even more. 

Tlie Skeleton consists of the following elements:—(1) Large 
tiiradiates of the parenchyma. (2) Triradiates of the deimal 
cortex. (3) Sagittal quadriradiates and triradiates of the gastral 
cortex, (4) Lai^e oxeotes, only slightly thicker than the large 
triradiates. (5) Minute oxea. (6) Minute spined grapnel-like 
oxea of the gastral cortex; these latter form the main distin¬ 
guishing character of the species. Finally, the two smaller speci¬ 
mens have oscular fringes consisting of long fine smooth oxea. 

The large triradiates of the parenchyma (text-fig. 164, a), 
which make up the main mass of the skeleton, are more constant 
in shape than those in Pol^jaeflTs specimens. They are regular 
or very nearly regular and have sharp-pointed rays. The average 
size, from which there is not much variation, is—length 0*45 mm., 
basal width 0*045 inm. A small minority of the spicules depart 
from the regular form and are sagittal or irregular in shape, both 
rays and angles being unequal. 

Text-fig. 164. 



Spicules firom Leucandra rudifera, 

a Parenchymal triradiates X 24. 6 » Dennnl triradiate X 24. c — (iastral 

quadriradiate X 24. rf = Large oxeotes X 24. e =* Small oxeotes (of dmiial 
cortex etc.) X 120. f « Minute spined grapnel-like oxeotes of gastral cortex 
X 600 . 

The triradiates of the dermal cortex are variable in shape, being 
either sagittal or irregular; the thickness of their rays is about 
half that of those of tlie parenchymal triradiates, being on the 
average 0*022 mm,; the rays are frec^uently slightly curved, are 
fairly sharply pointed, and reach a length of 0*35 mm. (text- 
fig. 164, &). 

The gastral cortex consists almost entirely of quadriradiates 
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(text-fig. 164, c). These are sagittal and resemble those 
described by Pol^jaeff. Lateral ra 3^8 0*35 mm. long, basal ray 
0*2 mm. long; apical ray varies in length from 0*05 to 0*12 mm., 
usually slightly curved. All rays of the same basal diametei-, 
0*015 mm. There are a few triradiates in the gastral cortex; 
these only differ from the quadrimdiates by the absence of the 
apical ray. As in the case of PolejaeflTs specimens, these quadri- 
radiates also occur in small numbei*s in the walls of the exhalent 
canals. 

Some large oxeote spicules are scattered about in the paren¬ 
chyma ; the greatest thickness of these is 0*055 mm. and they 
reach a maximum length of 2 mm., but usually do not exceed 
1*5 mm. Many of these spicules do not project beyond the dermal 
cortex at all, and over the greater pai*t of the surface of the sponge 
they never have more than one-third of their length projecting; 
near the osculum, however, they extend much further beyond the 
surface. The spicules are spindle-shaped and sharply pointed at 
both ends (text-fig. 164, d). They are not numerous. 

There are also some very small oxea ; these ai*e either straight 
or slightly curved, and are fairly sharply pointed at both ends. 
They are shorter than those described hy Polejaeff; I found none 
longer than 0*25 mm. and they are usuall}* only 0*15 mm. long. 
Their thickness is 0*003 mm. They occur either singly or in 
small bundles in or just l)eneath the dermal cortex, beyond which 
they often project. Thej* are not numerous. 

The minute and very peculiar spined grapnel-like oxea (text- 
fig. 164,/) of the gastral cortex form the main specific character of 
this Leucon. It is these spicules which Polejaefl' describes as 
** verticillate ” oxea, but this term does not appear to be quite 
accurate, for the spines ara not really arranged in verticils, but 
project on each side of the spicule alternately^ down the length of 
the shaft. These oxea refich a length of 0*06 mm. and their 
thickness varies from 0*0007 to 0*0011 mm. They are sometimes 
quite straight and sometimes curved throughout their length, but 
usually the spicule is straight in its distal and bent in its proximal 
pai*t, which also seems to be slightly^ flattened and is slightly^ 
wider than the distal half, but I have not found any spicules so 
much expanded in this region a.s that figured by Polejaeff’ in 
plate vii. fig. 3 a, in. [19]. In a few of the spicules the spiked 
head is much reduceil, these spicules being evidently^ intermediate 
between those with large heads and ordinaiy spindle-shaped oxea. 

Two of the specimens possess oscular fiinges composed of 
spicules of the usual form—long, very* fine oxea of maximum 
length 1*3 mm. and width 0*0025 mm. There is of course 
nothing remarkable in the pi^esence of oscular fringes in two of 
the specimens and its absence in the third, for there are many* 
Calcarea in which this structure is indifferently* present or absent. 

There is a peristome, and this structure is best developed on the 
specimen without an oscular fringe. It is composed of a complex 
network of spicules of all those types which occur in other i*egions 
of the body—lai’ge triradiates, small triradiates, small sagittal 
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quadfiradiates^ large and small oxea, and minute grapneldik^ 
oxea. 

Colour (in alcohol) white. 

JJistrihution. Bermuda (JPolejmff) ; Cape Verde Islands (Cro^ 
land Collection)^ 


Leuoanbra sericata (Ridley)* 

Synonymy:— 

Aphroceras eericaium Ridley [20]. 

Leuconia eericatum Breitfuss [8] [6]. 

Mr. Crossland collected two specimens of this species. One of 
these is a solitary pear-shaped Leucon person 11 mm. high and 
with a maximum width of 5 mm.; the other specimen cotisists of 
three Leucon persons united at a common base, the central and 
largest of the three individuals being 2 cm, high and having a 
maximum width of 8 mm. The terminal oscula are protected by 
well-developed oscular fringes; the osculiim of the largest indi¬ 
vidual is 2*5 mm. in diameter. The scattered flagellate chambers 
are usually somewhat elongated, occfisionally being four times as 
long as broad; their width varies very little and isaboutO‘045 mm. 
The primary incurrent canals have a diameter of 0*2 mm. and the 
ultimate excurrent finals are about the same size. 

The Skeleton agi*ees with the description given by Ridley. 
Many of the spicules of the gastral cortex lack apical rays, and 
are therefore of course triradiates. 

Colour (in alcohol). One specimen is dirty white and the other 
brown. 

Dietrihution, S.E. coast of Bmzil (Ridley) ; Straits of Magellan 
(Breitfms) •, Cape Verde Islands (Croseland Collection), 

There is no doubt that this sponge is vei*y closely allied to the 
much commoner species, L, aspera. It is to be distinguished from 
the latter however, (1) by the inferior mtio of the thickness of 
the large oxe4a, to that of the pai*enchymal triradiates, and (2) by 
the size and shape of these tnmdiates themselves, which ai’e larger 
than the corresponding spicules in X. aspera and ai‘e constantly 
sfigittal. The presence in X. sericata of an oscular ci*own composed 
of special oxeotes, which is given by Ridley as a difterence between 
the two forms, is a distinction which will not hold good, as this 
structure also occurs in many specimens of X, aspera, 

Leucanora typica (Polejaeff). 

Synonymy 

Leuconia typica, var. rnassa Polejaeff [19], 

„ „ var. tuba Pol^jaeflT [19]. 

Leucandra typim, var. tuba Lendenfeld [18J. 

Leiwandra typica Dendy [10]. 

Leuconia typica Breitfuss [6], 

Mr. Crossland dredged five specimens of this widely distri¬ 
buted species. One specimen consists of a mass of very wide, 
very short, united Leucon persons, and therefore is of the shape 
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typical of the var. rm^Ba ; the total width of this specimen is 
2*3 cm. and its height is much less. Another specimen, which 
consists of a single Leucon person, is elongated and has the form 
typical of the var. iaha ; its height is 10 mm. and its maximum 
width 4 mm. The other three specimens are intermediate in size 
and shape between the foregoing specimens, and consequently are 
of a form intermediate between the two varieties of the species 
which were establishe<l by Pol^jaeff. 

The general anatomy and skeleton of my specimens agree with 
the descriptions given by Pol^jaeff and v. Lendenfeld; the only 
peculiarity is in the oxeote spicules. The majority of these 
resemble the corresponding spicules of the specimens hitherto 
described, L e., they are small spindle-shaped or rather cylindrical^ 
sharply pointed, straight or slightly curved, and very variable in 
size, reaching a maxinjum length of O’3 nim. and a maximum 
diameter of 0’005 mm. A minority of the oxea are, however, 
peculiar in that they are shorter and wider in proportion to their 
length than are the ordinary spiculas, and are also markedly 
flattened and more or less arrow-headed; the arrow-head is some¬ 
times very (Conspicuous. 

The diameters by which Pol^jaeff endeavoured to divide this 
species into two vai ieties, tuha and ynassa^ do not appear to be 
constant. In external form I have, as stated alxive, three speci¬ 
mens which are intermediate between the varieties. The other 
two characters on which Polejaeff established his varieties are as 
follows :— 

(a) Apical rays of gastric quadriradiates not longer than 

0*06 ram. in ttiha^ but reaching 0*1 mm. in massa, 

(b) Oxeote spicules not longer than 0*15 mm. in rnassa, but 

reaching 0*3 mm. in tuba, 

Xow w’ith regard to (a) 1 find that in my specimen, which is of 
the tuba extcu’iial form, tlie apical rays in (juestion reach a length 
of 0*1 mm., and this is not exceeded in any of the other specimens. 
Whilst with i*egard to (b) the oxea reach much the same maximum 
length in all the specimens—viz. about 0*3 mm,—and are if 
anything mther shoiter in my specimen of ti/ba than in the 
others. For these reasons J do not think it desirable to retain 
the two varietal nam(*s, 

DiMribution, Bermuda {Pd^jae :^); East coast of Australia 
(r. Lendenfeld) \ Cape Verde Islands {Crossland CoUectiou), 

Leucandra crosslandi, sp. n, (Plate XL. fig. 8 text-fig. 165.) 

A large numl3er of fragments and several complete specimens 
of this species were dredged by Mr. Crossland from a depth of 
15 to 20 fathoms near Boa Vista Island. 

The sponge (Plate XL. fig. 8) is pear-shaped, is frtwn twice 
to thi’ee times as long as it is broad, and usually several Leucon 
individuals grow together attached to one another at a common 
base. The individuals gitiw to a size of 1*5 cm. by 0*8 cm. Both 
external and internal surfaces of the body are ix)ugh. On large 
specimens the oscula have a diameter of 1*5 mm.; there is never 
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a true oscular crown, but an oscular l im or peristome is present; 
this varies very much in size, in some specimens being as short as 
1 mm., or even less, whilst in others it reaches the enormous 
length of 7 mm. The thickness of the body-wall varies from 
1 to 2*5 mm., and the maximum diameter of the central gastral 
cavity is 3 mm. The canal-system is of the form usual in the 
genus; the flagellate chambers are spherical or sac-shaped and are 
rather large, having a maximum diameter of 0*09 mm. The 
incurrent and excunent canals have a maximum width of 0-25 mm. 
The width of the dermal cortex is 0*1 mm, and that of the gastral 
cortex 0*06 mm. 

The Skeleton consists of the following elements:—(1) of middle- 
sized triradiates of the parenchyma, (2) of small trimdiates of the 
dermal cortex, (3) of gastral quadriradiates, (4) of large oxea, 
three times as wide as the parenchymal triradiates, and (5) of 
minute oxea. 

The main mass of the skeleton is made up by the middle-sized 
triradiates of the parenchyma (text-fig. 165, a ). These vary some¬ 
what in shape and size, but are usually sub-regular with I'ays 
0*25 by 0*035 mm. Not infrequently they are slightly sagittal 
with the basal ray shoi*ter than the lateral rays. The rays are 
sharply pointed. 

Text-fig. 165. 



Spicules from Lmcandra crosslandi. 

a Parenchymal triradiates X 120. b = Dermal triradiates X 120. c Gastral 
quadriradiates x 120. d = Large oxeotes X 24. e ~ Minute oxeotes X 120. 

The dermal cortex consists of a mass of slender-rayed sagittal 
triradiates; the lateral rays spread widely at an angle of from 
140° to 160°, and ai*e from twice to three times as long as 
the basal ray (text-fig. 165, b), A typical spicule of this kind 
gave the following measurements :—Length of lateral rays 
0*18 mm.; length of basal ray 0*07 mm.; thickness of all i*ays 
at base 0*012 mm. The rays are sometimes considerably more 
slender than this. 

The skeleton of the gastral cortex consists of sagittal quadri- 
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radiates (text-fig. 165, c). Similar spicules line the exhalent 
canals. The lateral i*ays are rather stout and are slightly curved; 
they are somewhat longer than the basal ray, which is straight. 
The apical ray is from one-third to one-half the length of the 
lateral rays. The average length of the lateral rays is 0*15 mm.; 
the average thickness of the facial rays at their bases is 0*02 mm. 
The apical rays are less thick at their bases and are sometimes 
curved at their extremities. 

The large oxeote spicules are slightly spindle-shaped, are 
slightly curved, and are from twice to three times as thick as 
the parenchymal triradiates (text-fig. 165, d). They are com¬ 
pletely buried in the parenchyma or project slightly beyond 
the dermal surface or project much beyond. They are sharply 
pointed at both ends. In length they vary from 1 mm. to 1*5 mm. 
and in width from 0*08 mm. to 0*1 mm. 

Minute oxea (text-fig. 165, e) are to be found in all parts of 
the sponge, but are most numerous in the dermal coi*tex, from 
which they sometimes project beyond the surface of the sponge. 
They are pointed at both ends and are quite or nearly straight. 
Their average length is 0*15 mm., and their avemge maximum 
thickness 0*0035 mm. They vary considenibly in length but very 
little in thickness. 

The peristome consists as usual of a network of spicules of all 
the types which occur in other parts of the sponge. 

dolour (in aleoliol) white. 

This Leucon, which I have much [)leasure in naming attei 
Mr. Orossland, apjiears to be more nearly allieil to Lf^acandra 
cmmhessd Haeckel, than to any other previously ilescribed species. 
It <lifiei*s from this species, however, by tlie presence of tlie 
minute oxea, by tlie larger size of tlie parenchymal triiudiates— 
these lieing aViout twice the size of those in Z. cramhessa —and in 
sundry minor details of anatomy. 

J)istrihution, OajTe Yei'de Islands (Crossland Collection), 

Leucandra gemmipara, ap. n. (Plate XL. fig. 9 & text-fig. 166.) 

Ml*. Crossland collected a considemble number of specimens of 
this species. The sponge (Plate XL. fig. 9) is elongated and 
somewhat flattened, and forms pmliferous groups of incompletely 
separated Leucon individuals. The individuals grow to a height 
of 1-2 cm. and a width of 4 mm. Both extenial and internal 
sui faces of the body are fairly hispid. On the larger specimens 
the oscula liave a diameter of 1*5 mm.; all the specimens have 
oscular fi’inges spicules, but on young individuals it is only feebly 
developed. The thickness of the body-wall varies very little; it 
is al)Out 1 mm. or slightly less, whilst the maximum diameter of 
the central gastral ctivity is 2 mm. The canal-system is typically 
leuconoid; the flagellated chambers are spherical or sac-sliapal 
and are rather large, having a maximum diameter of 0*1 mm. 
The maximum diameter of the excun*ent canals Ls only 0*15 mm., 
and of the incurreiit canals even less. The thickness of the dermal 
cortex is 0*12 mm., and that of the gastral cortex 0*07 mm. 
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The Shletiyn consists of the following elements:—(1) Bather 
small triradiates of the parenchyma; (2) small dermal triradiates; 
(3) gastral quadriimliates and triradiates; (4) large oxea, four 
times as thick as the parenchymal triradiates; (5) minute oxea ; 
and (6) long slender oxea of the oscular fringe. 

The main mass of the skeleton is composed of parenchymal 
triradiates (text-hg. 166, a). These are subregular in shape 
and their rays are almost always undulated; the length of the 
rays varies from 0*12 mm. to 0*22 mm., and the maximum thick¬ 
ness from 0*015 to 0*024 mm. They are sharply pointed. A few 
of these spicules sometimes develop apical rays of vai*iable size 
and slutpe, thus becoming quadriradiates. 

The dermal triradiates are similar to those of the parenchyma, 
but are smaller; they rarely exceed 0*1 mm. in length or 0*01 mm. 
in diameter. 

Text-fig. 166. 



Spicules fi'om Leueandra yemmipara. 

a = Parenchymal triradiate X 180. h = Gastral quadriradiate X 120. 
c = Large oxeotes X 24. d = Siiiull o.xeotes X 120. 

The central gastral cavity and a great part of the canal-system 
are lined by sagittal quadriradiates and trii-adiates (text- 
dg. 166, h). The vvide-sprea<ling lateiul rays are usually slightly 
shorter than the basal ray, and are either straight or slightly 
curved; all the rays are sharply j)ointed. Tlie apicttl i-ay is 
curved at its extremity. A typical quadrimdiate gave tlie follow¬ 
ing measurements:—Length of lateml luys 0*12 mm.; length of 
basal ray 0*15 miii.; length of apical ray 0*06 mm.; maximum 
thickness of facial rays 0*012 mm., and of the apical ray somewhat 
less. There are some triradiate spicules of similar form. 

Numerous large oxea project from the outer surface of the 
sponge. They issue from the dermal cortex at a very acute angle 
with the surface and their projecting ends all point towards the 
osculum. They are s[)indle-shaped and are slightly curved, and 
gradually but sharply pointed at both ends (text-fig. 166, c). Fully 
half the length of the spicule is usually projecting l>eyond the 
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surface. These oxea reach a length of 2 mm., and their maximum 
thickness when full grown is fi'oni ()*()7 mm. to 0*08 mm. 

In the dermal cortex there are bundles of very small oxea, 
many of which project from the surface at various angles. These 
spicules (text-fig. 166, d) are more or less spindle-shaped and 
are nearly or quite straight; their diameter is 0‘002 mm., and 
they reach a maximum length of 0*25 mm. They occur almost 
exclusively in the dermal cortex, but an occasional isolated spicule 
is to be found in the parencliyma. 

The oscular fringe is composed of very long thin oxea. They 
reach a length of fi'om 1 mm. to 2 mm., and their maximum 
diameter is 0*004 mm. 

In addition to the fringe there is, as usual, a short peristome 
encircling each osculum. 

Colour (in alcohol) yellowish-white. 

This sponge bears a distinct resemblance to the well-known 
Leucandra aspera (Hchmidt). It differs from this species, how¬ 
ever, by the presence of minute oxea in the dermal cortex. 
Leucandra (jemmipara is also not \inlike the above de.scribed 
Z. orosslandi, but it is to be distinguished from the latter 
(1) by the almo.st complete confinement of the small oxea to the 
dermal cortex, (2) by having much more slender parenchymal 
triradiates, and (3) by having smaller and different shaped dermal 
triradiates. In addition to these and ceHain other minor differ¬ 
ences, I may mention that there is an oscular fringe present on all 
my specimens of Z. gemmipara, but that this structure is not to 
be found on any of the specimens of Z. crosslandL I hesitate, 
however, to include this among the chamctei*s of specific value. 

Diatrihuiion. Cape Verde Islands (C/*o^f«Za/K/ Collection). 
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EXPLANATION OP PLATE XL. 

Fipf. I. External form of Leucosolenia panis, X 3. 


2. 

„ Lmieosolenia ailantica^ X 2. 

3. „ 

„ Lem'osoUnia canariensiSf X 4, 

4. 

„ S^con eaminatumf X 4. 

„ Grantia intervtedia^ X 4. 

5. ,, 

6 . 

„ Lencandra verdensia, X 4. 

7 . 

„ Leucandra rvdifera^ X 2. 

H. „ 

„ Leticandra croaalandif X 3. 

9 . 

„ Leucandra (femmipara, X 4. 
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November 3, 1908. 

FeEdebick Gillett, Esq., Vice-President, 
in the Chair. 

The Secretary read the following report on the additions made 
to the Society’s Menagerie during the months of June, July, 
August, and September, 1908:— 


June. 

The registered additions to the Society’s Menagerie during the 
month of June were 141 in number. Of these 115 were 
■acquired by presentation, 9 by purchase, 6 were received on 
deposit, 5 by exchange, and 6 were born in the Gardens. The 
total number of departures during the month, by dejith and 
removals, wtis 144. 

Amongst the additicms special atteAition may he called to the 
following- 

One Dent’s Cerco]nthe(|ue {(jercopitkecus denti), from the Ituri 
Forest, now to the Colletition, received in exchange on June 19th. 
^ One Marklioor {Capra megaceroa)^ S , born in the Menagerie 
on June 6th. 

Two Somali Ostriches (Stratkio ynolybdophanea)^ c? ?, from 
Somaliland, purchased on June 15th. 

The special Collection of Australian Animals reached the 
Gardens on June 9th, the total number of arrivals being 603, 
viz.. Mammals 164, Birds 332, and Reptiles 107. Of these 200 
were acquired by presentation, 193 by purchase, 6 were received 
on deposit, and 204 by exchange. 

The following wt're reported as being new to the SacLety\s 
Menagerie : - 

Mammals. 

1 Broad-faced Rat Kangaroo. Potorous platyops, 

1 Long-nosed Bandicoot. Peramelea nanata.] 

2 Pouched Mice. Pkascogale Jlavipes, 

2 Hairy Echidna Echidna setosa. 


Birds. 


3 Blue Wrens. 

2 Black-and-white Fantails. 

1 Tree Runner. 

1 Cuckoo Shrike. 

1 Austnilian Oriole. 

4 Japanese Hawfiindies. 

1 Harmonious Shrike-Thru.sh. 
4 SpinyKjheeked Honey-eaters. 
1 Spine-bill Honey-eater. 

Proc. Zool. Sue.—1908, No. 


Malaras cyanem, 

Rhipidara tricolor. 
Climacteris scamieas ? 

Or a acalh me nUd is. 
Spectotheres amtralis ^ 
Coccothraastes rohmtm. 
Collyriocinda harmonica . 
Acanthogenys rujigularis. 

A canthorhynchiis tenu irostris. 
L. 50 
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5 New-Holland Honey-eaters. 

3 Lewin’s Honey-eaters. 

8 White-plumed Honey-eaters. 

4 White-eai*efl Honey-eaters. 

1 Yellow-faced Honey-eater. 

6 Yellow-throated Honey-eaters. 

1 Fulvous-fronted Honey-eater. 

2 Shoveller Ducks. 


Meliphaga novce-hcUandiae, 
Ptilotia chryaotia. 

„ penidllatua. 

„ lettcotis. 

„ chryaopa. 

MyzantJui Jiavigula, 
Glyciphila falvifrona ? 

Spat ilia rhyncliotxia . 


Reptiles. 

1 8wan River Lizard. Arnphiholimis decresiL 

3 Naked-toed Lizards. Gymnodactylua milinsi, 

2 Diademed Snakes. Paenddapa diadsma, 

July. 

The registered additions to the S<xjiety’s Menagerie dnnng the 
month of July were 276 in number. Of these 170 were acquired 
by presentation, 19 by pui’chase, 51 were received on deposit, 
10 by exchange, and 26 were born in the Gardens. The totjil 
number of departures during the month, by death and removals, 
was 183. 

Amongst the additions special attention may be called to the 
following:— 

A Swan-Island Capromys {Capromya ihoracatua), new to the 
Collection, presented by Dr. Percy R. Lowe on July 17th. 

Two Ambian Hyraxes {Procama syriaca), new to the Collection, 
presented by H.H. Tlie Sultan of Muscjit on July 2nd. 

A male Grevy’s Zebra (Equua grevyi)^ born in the Menagei*ie 
oil July 24tb. 

A Great Anteater {Myrniecophaga jubata), presented by J. S. 
da Costa, Escp, on July 25th. 

A magnificent Collection of 30 Birds of Paradise belonging to 
six species, new to the Collection, obtained in co-opei’^tion with 
8 ir William Ingram, Bt., on July 3i*d. 

August. 

The registered additions to the Swiety’s Menagerie during the 
month of August were 130 in number. Of these 82 were 
acquired by presentation, 4 by purchase, 16 were received on 
deposit, 4 by exchange, and 24 were born in tlie Gardens. The 
total number of departures dunng the month, by death and 
removals, was 203. 

Amongst the additions special attention may be called to the 
following:— 

A Kiang {Equua hemioyiua)^ cT, from Tibet, deposited on 
Aug. 6th. 

A Barasingha Deer {Gervxia duvaucelli), d , born in the Mena¬ 
gerie on Aug. 8th. 
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A Martial Hawk-Eagle (Spizaelus bellicoeus), from S. Africa, 
presented by R. P. Burra, Estp, on Aug. 11th. 

A Tiger-Bittern {Tigrisoma hrasilienae), from Manaos, Brazil, 
presented by Col. l^on P(3dro Huarez, on Aug. 13th. 

September. 

The registered additions to tlie Society’s ^lenagerie during the 
month of September were 197 in number. Of these 91 were 
ac(|uired by presentation, 10 by purchase, 34 were received on 
deposit, 3 by exchange, and 59 were born in the Gardens, The 
total number of depaitures during the month, by death and 
removals, was 1(51. 

Amongst the additions special attention may be called to the 
following:— 

Two Aye-A yes {Chiromya madagaacarienaia), from Madagascar 
purchased on Sept. 12th. 

Cne Tiger (Feh's tigris aondaica)^ d, from Deli, Sumatm, 
deposited on Sept. 11th. 

One Jaguar (Felia oiica), from Mara jo, presented by G. L. 
Andrews, Esq., on Sept. 4th. 

One Black-rumped Duiker {Cf^phahphm mdanorhem), new to 
the Collection, from Benguela, presented by H. F. Varian, Escp, 
on Sept. 12th. 

Six White-throated Pigeons (Colamha albigHlaria)^ from the 
Moluccas, deposited on Sept. 24th. 

Two Soiith-American Mudfish (Lepuloslren paradoxa)^ from 
Para, new to the Collection, presented by the Goeldi Museum on 
Sept. 4th. 


Profes.sor E. A. Minchin, M.A., V.P.Z.S., exhibited some 
drawings of trypanosomes and trypanoplasms of freshwater fishes 
(pike, tench, bream, perch, and eel) studied by him at Sutton 
Broad Laboiatory. After some remarks upon methods of obtain¬ 
ing and studying these blood-parasites, he pointed out that there 
were many problems connected with them still unsolved, particu¬ 
larly those rcdating to their transmission from fish to fish. It 
was generally believed that the infection of fish w^as effected by 
the intermediary of leeches. A great obstacle to the study of 
these questions was the lack of any monographs dealing wdth 
leeches in a general way, no such work having been published 
since that of Mot|uin-Tandon in 1846, and the hope w’as ex¬ 
pressed that some zoologist would pi’oduce a handbook or mono- 
gniph of the British leeches. Such a work would be of the 
greatest assisbmcc? to those studying fish-trypanosomes, a group 
of pai-asites which might one day become of great economic 
importance. 


50* 
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The Secretary exhibited a photograph (text-fig. 167) of a young 
Malayan Tapir, and remarked that he had been unable to find 
accurate drawings of the young of this species. The photograph 
had been given to him by the Right Hon. Sir Cecil dementi 
Smith, P.C., G.C.M.G., M.A., Honorary Member of the Society, 
and had been taken from a living example which had been a pet 
in his house. 

Text-fig. 167. 



Youiiif Malayan Tapir, photo^-aplied from a li\in^ »*vampl(‘. 


The following papei*s wei e read :— 


1 . Description of a new Species of Toad from Sumatra. 
By Gkoffhey Meade-Waldo, B.A.* 

(Plate XLI.) 


PCFO VALIIALL.E, Sp. 11. 

Head once and a third to once and a hfilf as broad as long; 
snout as long as diameter of the orbit, short and blunt. Nostrils 
nearer the eyes than the tip of the snout; the eyes eijuidistant 
between snout and the angles of the jaws; interorbital sj ace 
flat, its width about e(iual to that of the upper eyelid, andsliglitly 
greater than that between the nostrils. 

* CommunicHtcd b}' E, CJ, B. Meade-Waldo, F.Z.S. 
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BUFO VALHALLA, Sp rtov. 

J. JJpptu* supfkce cffJijmA. 2 . Vtidesf^side of foot . 
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Tympanum two-thirds to three-fourths diameter of the eye, 
very distinct: cleft of the mouth extending back to the posterior 
border of the eye. 

Fingers short, blunt; 3rd longest, and the Ist mther longer 
than 2n<l and 4th, which are about equal in length ; subarticular 
tubercles single; two moderate carpal tubercles, the inner quite 
twice as large as the outer, both elliptical in shape. 

Hind limb moderately elongate, tibia as long as femur ; a con¬ 
spicuous gland on each calf; the tarso-metatarsfil articulation 
reaches the eye. Toes moderately long, about one-half webbed; 
subarticular tubercles small and single; two small metatarsal 
tubercles, the inner more prominent than the outer. No tarsal 
fold. 

Upper surface covered with anastomosing wrinkles, and with 
pores, very conspicuous and different in size. A large prominent 
elliptical or oval parotoid gland behind the eye on each side, the 
len^h of this gland contained once and a half in the length of 
the head. The lower surface granular, granules of uniform size 
and evenly di.stributed. 

Olive-brown alx^ve, with a few slight traces of darker markings, 
in one specimen a distinct black line along the inner margin of 
the parotoid glands. Iris bright yellow, towards the cornel's 
thickly veriniculated with bUick. 

Length 82 mm. from snout to vent. 

Two females from Pulo Web Island, off N. Sumatra. 

I pro[X)se that the name Bnfo v(dhalUK be given to the species, 
as 1 was travelling on Lord Omwford’s yacht ^ Valhalla ^ when 
the Specimens were obtaiiKHl. 

Then* seem to he several species very nearly allieil to this toad. 
I have compared the living examples with specimens of Jhifo 
ollmceuff Blanford, Bitfo stoimiticm Liitken, and Bufo amUr- 
fiimii Blgr., in the collection of the British Museum (Natural 
History), with tlie kind help of Mr. G. A. Boulenger, F.R.S. 

The extreme ])rominence of the piirotoid glands seems to be 
the most marked charactei'istic, and in this it differs eousidembly 
from B. oUvaceus, in wliich these glands are depressetl. Another 
difference between these two species is to be found in the skin of 
the ujq>er surface; in Btffo olivacens it is nearly smooth, in 
B, valhaUir^ on the contniry, it is wrinkle-covered and of a porous 
consistency. 

B. stomaikits closely resembles it, but may be <listingiiished 
from it by the toes being three-fourths webbed, whereas B, val- 
h<dW has tliem only one-half webbed. The parotoid glands in 
B, stomaticus are only nearly m long as their distance from the 
end of the snout. 

/?. amlersonii can be distinguished by the presence of a tarsal 
fold. 

No specimen of Bufo sumatranus Peters, was available for com- 
jwrison, but in that species the tympanum is only one-fourth the 
width of the eye, and it is also the possessoi' of a tarsal fold. 
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Another characteristic of B» valhallm is the presence of a con¬ 
siderable glandular swelling on the calf of the hind limb; in none 
of the above-mentioned species does this occur; it is, however, 
conspicuous in the British species B, cahmita. 

J9. valhnllcp is capable of jumping along at a good pace, and is 
very active in catching any insect, however fast; 1 have frequently 
seen them jump quite 6 inches from the ground to catch a moth 
running up the side of their cage. 


2. On Mammals from Inkeriiian, North Queensland, pre¬ 
sented to the National Museum bv Sir William Ingram, 
Bt., and the Hon. John Forrest. By Oldfield Thomas, 
F.R.S., F.Z.S., and Guy Dollman, B.A. 

[Received August 7, 1908.] 

(Plate XLII.) 

After he had made the interesting collection of mammals fi*om 
Alexandria, Northern Territor}', of which an account was given 
two year's ago Mr. W. Stalker w’as sent by the same generous 
donors to Inkerman, their station on the Burdekin Rivei*, near 
Townsville, in the southern part of North Queensland, and he 
has there formed the very fine collection of which we now give a 
list. 

This region was hitherto almost entirely unrepresented in the 
National Collection, such of the few Queensland specimens as we 
possessed being either from the far north, on the C’npe York 
peninsula, or from near Brisbane; and the ))resent collection 
therefore, including as it does admirable series of all the local 
mammals, is of exceeding value to the Museum, while its general 
scientific interest also proves to be very great. 

A study of the collection shows clearly that this part of 
Queensland belongs to the northern fauna, the species being all 
either those of Nortli Australia, or nearly related to tliem, while 
such southeni forms as are represented are geneially subspecu- 
fically separable from their allies of New South Wales ^aid South 
Queensland. The new Wallaby {Ma^rojnffi mtUihatns wtjraitn) 
and the Water Rat (Hydromya chrifHoyaster rff/hut') may lie 
quoted as instances of such subs|)ecific differences; while the 
presence of Jsoodon torosns instead of ohesfdvs, of Dasiptrus h(d- 
lucaUis^ Macropus cujilis and many others, are e\'ideiice of tlie 
essentially northern relations of the Townsville region. 

Altogether this is one of the most important Australian col¬ 
lections that the Museum has ever received, and we are therefore 
very deeply indebted to Sir William Ingram and the Hon. John 
Forrest, the donors of this most valuable addition to oui* National 
Collections. 


* P. Z. S. ItHJO, p. 53tt. 
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1. Pteropus GO0LDI Peters. 

6 . 468. $ . 466. 

(S • 609. Mt. Elliot/TownsTille. 

2. Pteropus scapulatus Peters. 

cJ. 457, 462, 463, 489, 499, 500, 501, 502 
2 . 320, 464, 490, 491. 

3. Chalinolobus gouldi Gi*ay. 

$. 496. 

4. ScoTEiNUS GREY I Gray. 

2 . 492, 493, 497. 


6. Miniopterus schreibersi Kuhl. 

2 . 354, 356. 

Forearm 47 mm. 


6 . Miniopterus australis Tomes. 

J. 494. $. 355. 

Forearm 38 mm. 

7. Nycttnomus planioeps Peters. 

cT. 495. 

The skull of this speeimeii is not so Battened as those of other 
examples in the Museum, being rather intermediate in this 
respect between X. jflctniceps an<l X, norfolceims. 

8. Canis dingo lllumenb. 

One specimen. 

9. Hydromys curysooaster regix.e, subsp. nov. 

S . 391, 394, 396, 419, 420, 423, 487, 506. $ . 308, 393, 398, 

400, 422, 505. 

In general api>earance and size like true //. ckrysogafiter^ only 
very miudi greyer in colour, especially on the upper surface. 
General colour of back dark greyish, between “olive” and 
“ sepia. ” of Ilidgway. slightly darker in the middle line. Tinder 
surface white, tinged with buff, though not nearly so rich a buff 
as in the other Eastern forms. Tail blackish brown proximally, 
the terminal three or four inches white. 

Dimensions of type (measured in the flesh):— 

Head and body 336 mm,; tail 320; hind foot 66 ; ear 19. 

Skull—liasal length 54*7 mm,; basilar length 52*2 ; zygomatic 
breadth 31*7; length of nasals 20*5; palatilar length 28*5; 
palatal foramina 6*7 ; upper molar series 9. 

Type, Adult male. B.M. No. 8.8.8.23. Original number 396. 
Collected 11th July, 1907, 

From all the described East Australian Hydromys^ whether 
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the New South Wales is or is not distinct from 

{he Tasmanian chryaogaster” this Queensland Water-Rat ia 
separable by its darker colour, less suffused |vith yellowish or huffy* 
Mr. Stalker’s series is remarkably uniform in this respect. 

Geoffrey’s Hydromys Uucogetater was also from Tasmania, and 
probably represents a partially aibinistic phase of H. chrysogoBier^ 

Gould’s H, fulvolavatua is more huffy throughout. Its name 
may prove to be tenable for the South Australian representative* 
of the genus. 

Jourdan’s H, falvo-venter'^^ a name hitherto entirely over¬ 
looked, was based on a specimen believed to be from Swan River,, 
but the description is wholly inapplicable to any W. Australian 
specimen, and there can be little doubt that the type was an 
example of H, chry%ogmier^ which, coming to M. Jourdan with 
his specimen of Macropus irma, was erroneously supposed to have 
come from the same place. 

10, Mus CULMOKUM, sp. n. 

S . 296, 297, 298, 299, 300, 321, 324, 327, 329, 445, 481. 

?. 278, 295, 301, 303, 304, 305, 306, 322, 323, 325, 326, 330, 
361, 381, 434, 445, 447, 449, 450. 

One 5 in spirit. 

Heath Island, Burdekin R.; Beach Mount; Mt. Abbot. 

A coarse or spiny-haired fulvous Rat with a whitish belly, 
allied to M, UmneyL Size about as in M^is or mther 

smaller. Fur sparse and coarse, more or less mixed with flattened 
spines. General colour above browmish fulvous, varying con¬ 
siderably according to the degi'ee of spinou’sness. Sides more 
huffy. Under surface whitish, often with a tinge of yellow, the 
hairs pale slaty basally on the belly, whitish throughout on the 
throat and sometimes on the inguinal region. Ears rather short, 
practically naked. Upper surface of hands and feet white. Tail 
of medium length, longer than in M, tunneyiy its rings (at base) 
averaging about 10 to the centimetre, thinly haired, dull brownish, 
little lighter below. Manima», as usual in this group, 2—3== 10. 

Skull of somewhat the peculiar short broad shape of that of 
i/. tumieyi, to which there is no doubt the specie.s is most nearly 
allied, but its characters are not so extreme. Its bullaB, although 
much larger than those of M, assimilis, ten'w-reginm^ 

are not so large as those of J/. tumieyi^ and the molais not quite 
so broad. The interorbital region is narrower, and not so heavily 
ridged. 

Dimensions of the type (measured in the flesh):— 

Head and Vjody 150 mm.; tail 135 ; hind foot 29 ; ear 17. 

Skull—greatest length 35*5 mm.; basilar length 30 ; greatest 
breadth 19; length of nasals 12*2; interorbital bi^eadth 4*8^ 
palatilar length 16*7 ; diastema 9*7; palatal foramina 7*5 ; greatest 
diameter of bullsB 9; length of upper molar series 7*1, 

* ** Hifdromys lutrilla, Macleay ” Gould, Mamnri. Austr. i. liitrod. p. xxxvi, 1863. 
t Anu. Sci. Nat. (2) viii. p. 372,1887. 
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Type, Adult female from Beach Mount. B.M. Xo. 7.9.15.2L 
Original number 330. Collected 5th May, 1907. 

This Rat would appear to be the commonest species of Central 
Queensland, and it is probable that some of the specimens that 
have been refen*ed to M, greyly M, aasimUis, M, ierrm-regince^ and 
other species really belong to it. The types of all the latter are 
in the British Museum, and we have been able to assure ourselves 
of its distinctness from them. 

Its only near relative as yet described is J/. tumuyi of the 
Northern Territory, and from this it is distinguishable by its 
longer tail, rather smaller size, and smaller bullae. 

Among the series obtained by Mr. Sbilker, there is a good deni 
of variation in the breadth of the teeth, the extremes being so far 
apart as to suggest specific di8tinctne.ss. No extei’nal characters 
corresponding to the tooth differences can be found, however, 
and we prefer for the present to put the whole series undei* one 
heading. 

11. Mus sp. 

? . 437. 

An intermediate species not at present determinable. 

12. Mus PATRirs, sp. n. 

6 . 406, 411. ? . 407, 408, 409, 410. 

c? & 5 in spirit. 

A Mouse of forresli-delicaUdm group, of about the size of 
her man neb urgen ek. 

Size medium within the group, decidedly larger than J/. dell- 
catidas, (ieneral coloural)ove pale wood-brown, becoming slightly 
more huffy on the sides. Belly greyish white, fairly sharply 
defined, the bases of the hairs slaty, their tips white. Ears of 
medium size, practically naked, their few fine hairs huffy. Hands 
and feet white ; sole-pads 6, rather larger and less sharply defined 
than in M. delicatnlas, the sole between the pads naked. Tail 
slightly longer than head and body, finely haired, brown above, 
whitish on sides and below. Mammie 0—2 = 4. 

Skull in size and shajxj agreeing with that of J/. hermanns- 
hHrgensiSj but the bullae of the normal small size, those of 
Prof. Spencer s species being unusually large. 

Molars with the laminas obliquely twisted, >is already described 
in Mm forrestij although not so much as in that species. A well- 
marked anterioi* supplementary cusp present on m\ 

Dimensions of the type (measured in the flesh):— 

Head and l)ody 65 mm. (ninge up to 70); tail 66 (mnge to 71); 
hind foot 18 ; ear 12. 

8kull—greatest length 22*7 mm.; basilar length 17*2; nasals 
8*2 ; interorbital breadth 3*2; breadth of brain-case 10*5; pala- 
tilar length 10*1; diastema 6; palatal foramina 4*2; length of 
upper molar series 4*2. 
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Typ^. Adult female, B.M. No. 7.8.9.44. Original number 408. 
Collected 27th July, 1907. 

This species may be distinguished from M. delicalulm by its 
larger and from M* fot^resti by its smaller size, and from M, 
herrnannsbtfrgensis by its comparatively small bullae. Jf. novce- 
hollandke Waterh., which is somewhat similar externally, is not 
a member of this group, having normal molars without supple¬ 
mentary anterior cusps. 

Mr. Stalker states that he dug these mice out of holes, in each 
of vrhich he found one male and two females. 

13. MUS MUSCULUS L. 

A number of the introduced House-Mouse. 

14. Macropus giganteus Zimm. 

cS . 349, 353, 362, 376, 415, 471, 472. ? . 279. 428. 

15. Macropus robustus ERUBE.srENs Sclat. 

6 . 346, 369, 379, 403, 431. $ . 338, 368, 390. 474, 488. 

16. Macropus ualabatus iNGRAMI, subsp. noV. (Plate XLII.) 

5 . 425, 465, 468, 469. Iiikerman. 

Most nearly related to JI/. «. apical is G until., but smaller and 
much greyer in colour. 

General colour of back light buffy grey, the butt’ colour 
becoming more dominant towards the po.sterior pai*t of the body. 
Under surface of body grey, washed over with a rich tawny-buft’ 
tint. Head similar in colour to J/. a, apiealis, but lighter in the 
light parts. Prominent light buff-coloured areas round the bahe.s 
of the ear.s, continuous with the lateral face-stripes and practically 
meeting on the crown. Backs of ears black, with light margins. 
Forehead with an indistinct iiie<lian black stripe. Fore limbs 
light buffy gi’ey, the light-coloured shoulders contnistihg strongly 
with the dark .stripes behind them. Hands and feet black. Tail, 
for the greater part of its length black, liasal pai-t greyish and 
tip white. 

Skull very much sniallei* than that of J/. ?/. apiralh\ and with n 
less elongated nasal region. Palate narrower and tee^th smaller. 

Dimensions of the type (mea.sured in the flesh) 

Head and body 630 mm.; tail (540; bind foot 195 ; ear 78. 

Skull—basal length 105 nmi. ; condylo-basal length 111 ; 
zygomatic breadth 60; na.s}d.s, length‘48, greatest breadth 19*8, 
central breadth 12,constriction 17 ; palate length 66 ; diastema 23; 
tooth-row from j)^ to m^ 36*5; length of secator (‘'p^^') 8*3; 
length of three anterior molarifonn teeth 21. 

The skull of an old female with worn teeth has a basal length 
of 107 mm. 

2'ypc. 8ub-adult female. B.M. No. 8.8.8.65. Original numl)€r 
468* Collected 17th October. 1907. 

This Wallaby w’ould appear to be intermediate betiveen the 
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northern M, u, apxcalia Giinth. from Cape Grafton, and the 
southern M, ualahatua of New South Wales and Victoria, but is 
paler and smaller than either. 

We have named this handsome animal in honour of Sir 
William Ingram, to whose initiative and generosity the acquisi¬ 
tion of the collection is due. 


17. Macropus pauryi Benn. 

cJ. 285, 334, 341, 388, 389, 395, 470, 478. 

$ . 370, 399, 477, 480. 

18. Macropus aoilis Gould. 

d. 270, 271, 274, 290, 292, 293, 294, 392, 421, 429, 508, 511. 

$ . 280, 291, 346, 372, 380, 418, 424. 

5 . i)12. Mt. Elliot, near Townsville. 

19. Petrogale assimilis Ramsay. 

. 275, 282, 286, 335, 373, 430, 473, 482. 

$. 272, 281, 287, 307, 310, 333, 336, 385, 455, 456, 466, 483 
484. 

This series of skins iiidiciites that P, assimilis of Ramsay* * * § 
should be recognised as distinci; from P. jyenicillaia Gray, with 
which it was doubtfully united by Thomas t, who had at that 
date no specimens of it for examination. 

20. LA(iORCnESTES CONSPICILLATUS PALLIDIOR, subsp. UOV. 

6. 416. 9. 413, 432. 

Most nearly allied to L, c, leichardti Gould, but differing in 
being mucii lighter in colour. The general tawny colour of the 
upper surface of L. c, hichardti is represented by a light fawn- 
colour, the difference being very evidt^nt on the sides and 
posterior half of tin* hack. 

Collett has already pointed out+ the existeru’e of these light-, 
coloured Queensland s])ecijnens. and it would appear, taking into 
consideration the type locality of Z. c. hkhardii §, that this 
Ea.stt‘rn form is <le.ser\ing of suhs|)ecilic rank. 

Dimensions of the t.yjje (meivsured in the flesh):— 

Head and body 470 nun. ; tail 450; hind foot 156 ; ear 50. 

Skull—basal length 70 mm.; zygomatic breadth 47*5; na.sals, 
length 28, greatest breadth 17, least hieadth 13, constriction 
breadth 13*4 ; palate, length 44*7, breadth outside ni^ 24*2, 
breadth inside m^ 15; palatal foramen 5’2 ; diastema 9 ; length 
of upper cheek-teeth 28. 

Adult female. B.M. No. 8.8.8.104. Original number 
413. Gollectod 30th July, 1907. 

* Ramsay, Proc. binn. Soc. N.S.W. i. 1878, j). 360; ii. 1877, p, 11. 

t Cat. Mav8. R. M. p. 87,1888. 

t Zool. Jahrb. ii, p. 888, 1887. 

§ The type Iwjality of L, c, IHchardti is the “country between Port EsNinprton 
and the Uulf of Carpentaria.” 
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31. ^PYPRYMNus RUPE8CENS Gray. 

<J. 510. Elliot R., Townsville. 

22. Tbichosurus vulpecula Kerr. 

(J. 253, 256, 258, 264, 350, 368, 375, 387. J. 268, 277, 
401, 436. 

c?. 476. Mt. Abbot. 

Some of these specimens exhibit a distinct tawny coloration, 
such as is found to a greater degree in the more northern form 
described by Ramsay from the Bellender Ker Mts., N. Queens¬ 
land, under the name of Phalangista joknstonii^, 

23. Phascolarctus cinereus Goldf. 

Skull (?). 

Mr. Stalker informs us that this is the most noHhern point at 
which the Koala occurs. 

^4. IsoonoN TOROsus Rams. 

6. 280, 318, 397, 404, 405, 412, 437. J. 331,345,382,439. 

One female in spirit. 

These specimens show that Ramsay^s Feramelea ioroma f, 
described from Rockingham Bay, N. Queensland, should stand as 
a species distinct from /. macrourm Gould, with which it was 
united in the Catalogue of Marsupials. 

All of them are much larger and more heavily built than the 
type of I, mcicrotirua^ a chaiacter that is veiy evident in the size 
of the skulls. The following are the average skull dimensions of 
6 adult males, compared with the type skull, which is also that of 
an adult male. 

/. torosua. 7. macroarm. 

Greatest length . 88 mm. 75*5 mm. 

Zygomatic breadth. 40 37 

Length of upper tooth-row 1^7 < 

from r to m'^ ...J 

25. Dasyurus hallucatus Gould. 

6 . 328, 348, 371, 384. ? . 317, 332, and 7.9.15.36. 

J. 485. Mt. Abbot. 

In No. 7.9.15.36 the posterior half of the Ixxly is wholly devoid 
of the characteristic white spots. 

26. Tachyglossus actjleatus Shaw. 

359. ?. 273,374. 

Represents Collettes Echidna amnthion^ de6cril>ed from west of 
Rockhampton, 

* Proc. Linn. Soc. N.8.W. 2nd ner. iii. p. 1297,1888. 
t Proc, Linn. Soc. Jii.S.W. ii. p. 12,1877. 
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1^. The Sz(‘-cliuen and Bhutan Takiin. 

By \{. Lydekkkii. 

I UitcmmhI S(*i>t(*inlK‘r 2, IHOH.' 

(IMaU* XLlll.* and Text-figures IGH 171.) 

Tile first recognition of a Takiii distinct from the typicd 
taricolor of tin* Mislinii Hills is due to tlie late 
Professor A. M ilne-H«lwards, wlio in 1874 (‘lleeherches pour 
>ser\ir a THistoire naturelle des Mainmiferes/ p. 567, jils. Ixxiv. A: 
Ixxix.t) <lesf*rib(id and figure I a representative* of the* species from 
Moupin un(h*r the nairn* of /Stidorcas tn.ric(tloi\ var. tibatanas. 
Here 1 may take* the*, ojiportunity eif mentieming that Moupin is 
stated in all zoological works that have come under my notice to 
l)c in Eastern Til>e‘t. As a inatteu* of fact, it is, as pointed out 
to me )>y my friend IMi*. Thomas, situate*(l in S/e-e*hue*n; a 
edirumstance which clears up a numheu- of dillie*ultie*s and mis- 
conccjitions witli regard to the range of the animals of thii^ pirt 
of C^*ntral Asia, ddu* name Hmlorca^^ has heM*n ajiplie I 

to the rakin »»f Kansu, which, as shown 1)\ a spi‘cimen in the 
Tring Museum, is insepaiMhle fi’enn the* S/e-i*huen animal; the* 
authority for the name 1 am, Jiowa*ve*r, unable to linel. 

Milne*-Edwards described the male e)f the Sze-chuen Takin as a 
yedlow’ish-re*d animal ; anel also stated that the temah* is pah‘r 
anel greyer. Ne*itht‘r his ele*scription nor his jilate of the male i^. 
howe\ er, sat i^tactory ; and as meuinted specimens of both male 
and female are now'e*xhibiti*el in the public gallerie*s of th(‘ British 
Museuni (Natural History),! cemsider that thevshouhl be* ligured 
before thedr colouring is deterieirated by exJK)^ure. 

The male specimen (Plate* XLIll. fig. 1), which was stat(‘d to 
come from Sz *-chuen, w<is purcliased by the Trustees of the 
British Museum from Bowlaial Ward lAd. in 19<')r). The female 
(I’late* XIJll. fig. -), on the other hand, was given In Mr. Mason 
Mitchell, ot the Anieric*an (Consular Servic* in Sze-chuen, to 
Mr B )wland Wai'i] in 19US, by whom it was, in turn, presented 
to the British Museum. In noticing the presentation of the latter 
speciim*!! in t,he * Kiehl ’ newspaper (vol. cxi. p. 790. 1908), I stati*d 
that the presumption was that it represented tin* cow of the race 
desi*ribeil by M iliie-Edwanls. The original sender of the specimen 
stated, hoW'(*\er, in a letter to Mr. M anl that thert* are two 
distinct kinds of Takin in Sze-cliueu, ditiering not only in colour, 
but also in siz • and in hibits; 1 he smaller red kind known to 
tin* (diinesi* as ifen-iui (w ild ox) associat ing in small herds, wdiile 
the larger grt'V one the t((nn~nea (big w ild ox) ot tin* Cdiiiiesi* -- 
goes about, singlv.or at most in j»airs. I accordingly suggested 
that if this stjitemeiit wen* borne out by the facts, the Lirger grey 
rac(* might be iniiu'd Itiricolor niitrhrJIi. 

When, however, the grey female was mounted and jdaced 

^ For f\plauntiou ot tho Flat*’ p. S02. 

t I'lir work was ])ul)lishi'(l in paits troiii 1S(>8 to lS7t: as I do not know tin* d.itcN 
ot puldicalion of tin* sepaiale parts. I luxe i;i\t*n tin* date ol roinplotion ot tin* woik. 



796 


MB. B. LTDEKKER OK 


[Nov. 3, 


beside the yellow male (with which it is approximately equal in 
size, although its horns are considerably smallei*), I could not 
entertain any doubt as to the two representing the different sexes 
of one and the same animal. Whatever, therefore, may be the 
truth with regard to the Chinese story, I cannot hut regard 
the two specimens in the Museum as severally representing the 
male and female of the Jktdorcas taxicolor var. tihetcmiis of 
Milne-Edwards. Both specimens are subadult animals. 

Text-fig. 168, 



Imperfect skull and horns of adult male of the Mishmi Takiu. 


The distinctive characteristics of the Mishmi and the 8ze-chuen 
Takins (which I now consider woi*thy of specific separation) will per¬ 
haps be made most readily apparent by the following comparison 

1. Budokcas taxicolor.— 8ize large, although precise shoulder- 
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height not nscertainable, owing to the had mounting of the 
British Museum specimen. Genenil colour (apparently in both 
sexes) of upi)er-i)ar*ts cigar-brown, with an elongated tawny 
saddle on the back, becoming much darker on tlie under¬ 
parts, and passing into deep blackish brown on the limbs; the 
ears ami the whole of the head in advance of the same, tf)gether 
with the entire umler surface of the lower jaw, and a dorsal 
stripe extending from the occiput to the root of the tail, l)lack. 
Ko distinct beard in male; and tail ai)parently not distinctly 
tufte<l, and brown in colour. 

Horns (text-fig. 168) stout, elevated into a strong, oblique, 
prominent, longitudinal ridge at the V>ase, with the long smooth 
tips situated in a plane different from that of the basal portion, 
and generally directed (when fully adult) almost straight upw^ards, 
but inclining somewhat backwards at the extieme tips. 

2. Budoucas TiBETANUS." Size probably equal to that of the 
last; height at shoulder of subadult male inches. General 
colour of upper-jmrts of subadult animals in winter coat orange 
or grey, strikingly <liff6rent in the two sexes; dorsal stripe not 
extending further forwards than the withers; under-parts lighter 
than back ; black on head confined to the backs of the ears, a ring 
riaind each eye. the front of the face in advance of the €'yes, and 
the extreme tip of the inferior surface of the lower jaw, thus 
forming a striking contrast to the light area. A distinct beard 
on the throat of tlie male; tail strongly tufted, and blackish in 
colour. 

Horns (text-fig. 169, p. 798) more slender than in taxicolory 
with much less development of the oblique basal prominence, and 
the long tips in the same jdaiie as the basal portion ; these 
tips inclinmg somewhat iinvards and also <lecidedly hickwards 
throughout their length. 

Tn the male, the whole of the fore-quarters, exclusive of the 
black areas, bright golden-yellow, gradually becoming more and 
more grey posteriorly till it pi.sses on the hind-fpiarters into 
grizzled grey, u bich is continued on to the limbs, and also forms 
a vertically elongated patch on the lower j)art of the shoulder. 
I)ors,al sti'ipe extending as far forwards as the withers. 

Ill the female (whicli, as in the type sfiecies, has much smaller 
horns) the yellow on the fore-quarters of the male replaced by 
dirty white; and the liinVis a dai’ker grey, becoming nearly black 
on the kneels and ho<*ks. Dorsal stripe not extending further 
forwards than the middle of the hock. 

These difterences are, in my opinion, amply sufiicient to justify 
the recognition of tlie Sze ehuen Takin as a species distinct from 
tlie typical Mishmi animal and its smaller Bhutfin representative. 
With its bright golden-yellow or wdiite fore-quarters, contnusting 
strongly witli its black face, ears, and eye-rings, the former is 
indeed a niiuih more strikingly coloured animal than the latter,— 
a feature in which it agrees with several of the other Sze-chuen 
mammals. 



798 


MR. R. LYDEKKER ON 


_ [Nov, 3, 

My only doubt is whether the name tibetanua, as being some¬ 
what misleading, ought not to give place to mienaia. On the 
other hand, it is possible that the species may cross the bordei* 
dividing Sze-chuen from Tibet. ^ 


Text-fig. 169. 



Skull and horns of old male of the Sze>chuen Takiii, collected by Mr. J. W. Brooke 

Coming to the Bhutan Takiii, which I descrilK*d in the ‘ Field ’ 
for 1907 (vol. ex. p. 887) as a .small local race of the typicjal 
species under the name of Badorcaa ia.cicolor whltei, giving also a 
preliminary notice in the So<*iety's ‘ Proceedings' for the same 
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year (p. 749), I regi*et to nay that the two Rkins there referred to 
08 being in the pos«e8Hion of the Hon. Walter Rothschild have 


Text-lig. 170. 



Skall mid lionin of old male of the Bhutan Takin. 


gone elsewhere than to the Tring Musetun, and are therefore 
unavailable for fuller <lescription and figuring. I must therefore 
Proo. Zool. Soc.—1908, No. LI. " 51 
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rely mainly on the two pairs of horns (those of an old bull and of 
a subadult female) presented to the British Museum by Mr. J. 
Claude White, C.M.Z.S., British Commissioner in Sikhiiu, which 
form the type of this r ace. 

Before proceeding further, it may, however, be well to mention 
that the Bhutan Ta-kin, which lives high up on the mountains on 
the open zone between the upper limit of forest and the snow¬ 
line, is completely cut off* by deep river-gorges from the habitat 
ot its Mishmi representabitive. On this ground alone it, 
thei’efore, undoubtedly belongs to a separate race. 

As to the height attained by this race, J cannot, in the absence 
of a mounted skin, give even an approximate estimate; but 1 
believe it to be somewhat smaller than the typical Budorcas 
toiidcolor^ although its chief claim to distinction rests on the 
relatively small size of its horns. 

The type horns of the old hull are somewhat worn at their 
tips, as they also are at the base, where the* rugOsities ha>'e in 
consequence disappeared. When entire, they would prolmbly 
have measured about 15 or 16 inelies iii lengtli along the front 
curve, as against from 20 to 24 inches in adult bulls of the 
Mishmi Takiii. The horns of a younger bull, assotdated with 
one of the skins refen*ed to above, measured 13 inches, against 
18 inches in horns of a Misiimi bull of al)out the sfuue age. 
Horns of cows ai*e much smaller. Similar characters are shown 
by the horns of the skull here figured (text-fig, 170, p. 700), which 
was sent to the Museum by Mr. White. 

I have been hitheito unable to institute an exact comparison 
between the skins of the Mishmi and the Bliutari Takin, but 1 
tjiink the latter has a somew’hat smaller lighter dorsal saddle than 
the former. Both agree in their general dark colour, and in the 
under-paits being darker than the back, as well <is in the large 
(»xtent of black on the head, and the extension of the doi*sal stripe 
to the occiput. 

In this place it may be meutione<l tlmt the skull of t\ large 
ruminant from the Pliocene of the Siwalik Hills, N.E. India, 
described by the late Professor L. Riitiineyer (by w-honi it was 
regarded as probably indicating a hornless sj>ecies) as Bmapra 
daviesi^ appears to represent an animal nearly relate<l to the 
Takin. Certain details in the foiin of the skull, as well as of 
the teeth, seem, however, to indicate the generic distinctness of 
Bmapra from B}alorca8. I have little doubt that, when entire, 
the Siwalik skull carried horn-cores of a type approximating 
more or less closely to those of the Takin. 


Since the above wajs wiitten the Museum has leceived from 
Mr. J. W. Brooke, skins, skeletons, and skulls of Takin of both 
sexes and of several ages from Sze-chuen, where the animals were 
killed in rhododendron and bamboo jungle at an elevation of 
about 10,000 feet. The skulls and skins include those of a fully 
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adult bull and cow; the bull is larger and darker than the figured 
specimen. The skull represented in text-fig, 169 (p. 798) belongs 
to the bull obtained by Mr. Brooke. 

Special interest attaches to the skull of a very young Takin 
(text-fig. 171), with the three paii*s of milk-molars just about to 
cut the gum, and no traces of horns whatever. Unfortunately no 
skulls of Berow or Musk-Ox of corresponding age are available 
for comparison, so that it is impossible at j)i*psent to get much 
further in the matter of the Takin^s relationshii)s. 

Text-fig. 171. 



Skull of vory younp Sz«*-cluu*n Takin, follei'ted by Mr. Brooko. 

C\)inp«ured with that of a somewhat older Berow, in which liorns 
are (levelope<l and the first true molars in use, the skull of the 
l)aby Takin is mainly distinguished by the great elevation of 
tlie frontal region, and the shortness and breadth of the nasjil 
boiK^s, - eharm'ters which become greatly exaggerated in tin? 
adult. The promaxillie are still more widely sundere<l from the 
nasals than is the case iu Berows; and above tlie supraoccipital, 
wedged in between the hind portions of the j>arietals, is a large 
undivided interpanebil, which I l)elieve to be represented iu the 
Berow skull. Allowing for the greater breadth of that of the 
Takin, the two skulls seem in other res])pcts to present a great 
genenil similarity. 

[^AddetidiLm .—Bince the paper was read I have received a letter 

51 * 
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from Mr. Brooke, in which it is stated that old males of the 
Sze-chuen Takin grow to a very large size, as, indeed, is indicated 
by the skin and skull sent to the Museum. Also, that in summer 
the long and rough orange or reddish coat is replaced by one of 
short greyish hair.] 

EXPLANATION OF PLATE XLIII. 

Subadalt male (1) and female (2) of the Sze-chuen Takin {Bndoreaa tibetanus) 
ill winter coat, from the moiiiited apecimena in the Britinh Museum. 

4. On an Indian Dolphin and Porpoiso. 

By 11. Lydekker, 

f Received September 2, 1008.] 

(Plates XLJV. & XLV.*^) 

Once more 1 am indebted to the Director —Lieut.-Colonel F. \V. 
Dawson—of the Trevandrum Museum for sketches and measure¬ 
ments of certain Cetaceans recently captured on the Travancoie 
coast. These are represented by three specimens, referable to two 
s|)ecies; they differ to a greater or lass degi*ee from the typical 
forms of all the Dolphins and Porpoises hitherto <lescribed fiorn 
Indian waters, and from the world generally. The most remark¬ 
able fact about the new specimens is that two of them are Bottle¬ 
nosed Dolphins, refemble to Tursiops, of which genus, in addition 
to the typical 1\ tursio^ I have already recognised (Proc. Zool. Soc. 
1905, vol. i. pp. 125-128) three, if not indeed four, Indian 
8j_)ecies. 

Col. Dawson informs me that the two examples of this 
apparently new Bottle-nose were caught by ffshermen about six 
miles to the noi-th of Trevandrum, in the spring of the j)resent 
year (1908). The skeletons of lx>tli were preserved ; and one of 
these has, at my recpiest, been presented by Col. Dawson to the 
British Museum, as it seemed tlesimble that an apparently runv 
form should be represented in the chief English collection. 

The following iwu-ticulars concerning these two specimens 
{A and B) have been supplie<l to me from Trevandrum :— 


A. 1 B. 

ft. ill. ft. in. 

Length from tip of snout to cleft in flukes ... 9 0 9 4 

Do. to origin of dorsal fin . 4 0 4 2 

„ flipper . 2 0 11 

„ genital groove . 5 6 5 7 

„ anal groove . G 6 G 7 

Length of dorsal fin . 1 G 1 7.^ 

„ flukes . 1 7 1 1*" 

Expanse of flukes . 2 1 2 G 


• For explanation of the Plates see p. 808. 
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Length of beak from gioove which separates 

the forehead. 

Length of genital groove . 

„ anal groove .' 

Gape of mouth. 

Greatest breadth of body . 

„ height of body . 

„ circumference in front of dorsal fin . 

Smallest circumference at root of tail . 

Height of dorsal fin. 

Length from snout to blow-hole . j 

As regards shape, the body is i-ather elongate, with a promi¬ 
nent ridge extending from the l)ack of the dorsal fin to the 
middle of the flukes. Both the flippers and the dorsal fin are 
distinctly falcate. The eyelids are well developed and somewhat 
mobile; while the blow-hole is, lis usual, placed somewhat to the 
left of the middle line. In front of the blow-hole is a fatty 
cushion, marked off from the moderately tapei*ing beak by an 
ill-defined V-shapetl gi'oove. The lower jaw projects somewhat 
in advance of its fellow. 

The colour of the two specimens is described as follows : — 

.1,—Uppei'-parts deep glistening black, becoming somew))at 
light(*r beloNv, with a pinkish tinge rouml the anal and genital 
apertures ; under side of lower jaw" and muzzle dull white. 

/A—Above deep glistening plumbeous black, abruptly passing 
into pale slaty on the sides; genital and anal regions lighter; 
lips dull w’hite. 

The teeth, which ai*o relatively large, with rugose crowns, 
number: 

and “li j=s 49 and 51 in J, an<l 
iio Jind ‘f; = 47 in /i. 

The vertehi’je, of which the first two are in each case fused 
together, ninnber: 

C. 7, 1). 12, L. 20, (k. 25 = 64 in A, and 

(J. 7, D. 12, L. 17, Oa. 28 = 64 in R 

I'he first four paii s of ribs are two-lietided. 

The pterygoids are iu contact, and the mandibular symphysis 
is short. 

Tlie phalanges number: 

I. 2, 11. 9, Ill. 7, rV. 3, V. 2 in J, and 

1. 3, II, 9, HI. 7, IV. 3, Y. 2 in A. 

Both specimens evidently belong to the same species, and from 
the general contour of the head, body, fin, and flippers, coupled 
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with the number of vertebr<e and teeth, the large size of the 
latter, the presence of four pairs of double-headed ribs, and the 
approximation of the pterygoids, there can be little hesitation irit 
refen’ing that species to the genus Tur 8 io 2 > 8 . 

As regards (jomparison, I think it will simplify matters to 
reproduce, with some slight modification, the synopsis of the 
species of the genus given in my fibove-mentioned paper in the 
Society’s ‘ Proceedings ’ for 1905 ;— 

1. Tnrslops ktrsio, 

22 

T} pe specimen : Teeth = 44. 

Yertebne: C. 7, D. fS, L. 17, Oa. 27 = 64. 

Pterygoids in contact. 

2 . Tnrstops ahusalam, 

2 (> 

Type specimen ; Teeth ". = 52. 

Vertebne: C. 7, D 12, 1.. 16, Oa. 26 = 61. 

Pterygoids (?) in contjiet. 

07 07 

Indian specimen: Teeth ~ and = 54 and 53. 

Vertebra*: 0. 7, 1). 1.3, J.. 15, Oa. 25 = 60. 

Pterygoids divergent. 

.3. T'ttrsiops caialama, 

25 

Type specimen: Teeth = 5(>. 

Vertebra*: 0. 7, 1). \2, L. 15, Oa. 24 = 58. 

Pterygoids divergent (?). 

25 ‘^6 

Indian specimen* : Tt*eth and = 50 and 51. 

’ Vertebne: 0. 7, D. 13, “L. 17, Oa. 24 = 61. 

Pterygoids divergent, 

4. Tursiops parviiaanvs. 

Teeth = 49. 

Vertebne = 62. 

5. Tursiops yilli, 

99 ‘>3 

Ty|ie specimen : Teeth and 'jl, = 44 and 45. 

Vertebrsp (?). 

Indian .specimen: Teeth and I* = 55 and 53, or (in 
‘M *^4 

young) and *= 49 and 50. 

Vertebra*: 0. 7, I). 12, L. 16, Oa. 23 = 58. 

Pterygoids divergent. 

If the foregoing identifications be correct, we shall have tlie 
* TurFiops ferguFoni, Lydekkor. 
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following external characters of the four definable species of 
Tursiops included in tlie above list:— 

1, Tursiops tursio. European Seas. 

Size large: 9 ft. 6 in. 

Upper surface blackish. 

Under-parts white and unspotted. 

2 . Tursiops nhttsnlam. lied Sea and Indian Ocean, 

Size siuallor: 7 ft. 2^ in. (type), 0 ft. 11 in. (India). 

Up})er surface dark gi^eenish. 

Under-paits whitish and spotted with green in adult; 
whitisli in young. 

.*1. Tursiops caUdania. N. Austmlia to Indian Ocean. 

Syn.(?) T. fer<fusoni. 

Size about tlie same as last: 7 ft. 8 in. (t}pe), 7 ft. 4^ in. 
(India). 

Upper sin face dark slate. 

Under-parts yfdlowish fiecked v iih lead-colour. 

4. Tursiops (jUli. N. Pacific to Indian Ocean. 

Size, Indian specimen, 6 ft. 8 in. 

Whole surface blackish, tending to lighten slightly oli the 
under-parts, with a tinge of reddish in Indian S 2 }ecimens. 

Ill addition to tlie above, Mr. F. Lfihillet has described 
(without leference to my paper) a Bottle-nosed Dolphin from the 
La F^lata estuary under the name of Tur 8 io 2>8 gephyrms^ of which 
the leading chai-acteristies are as follow.s :— 

Teotli = 45. 

Vertebiw: C. 7, I). 15, L. 17, Cu. 24 = 6J. 

J’terygoids divergent. 

Phalanges: 1. 1, 11. 7, III. 6, lY. 2, Y. 1. 

Size, large, about 7 ft, 2 inches (27(> cm.). 

Oeneral colour leaden grey, becoming somewhat lighter on tlie 
under-parts ; three or four reddish circles on the sides in advance 
of tlie vent. 

Mr. LahiJle considers his Bottle-nose as nearly allied to 
T. catnlan ia, of which it may indeeil lie only a large i-ace. In 
addition to its size and colouring, and slight differences in the 
number of the teeth and vertebra', it is distinguished by its nar¬ 
rower beak and prapinaxillai and much broader temporal region. 

That the new Indian Bottle-nose (PI. XLIY. fig. 1) is quite 
distinct from 7\ tnrsio, 7\ catalania^ and T, ahisalam^ in all of 
which the under-paits are light-coloured, is certain. In general 
colour it agrees much moi*e closely with the Travancore sjiecimen 

^ In the type the nmier-partw are deRcribeii as whitish ; if the orange tint of the 
Trevandrum spcinuMiM is a specific character, then the name T. ferffuaoni will he 
available for the Indian form. 

t An. Mur. Nnc. Buenos Aires, ser. 8, vol. ix. p. 847, 1908. 
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provimonally referred to T. giUi (Proc. Zooh Soc. 1905^ vol. i. 
pi. xiii. fig. 1), but the under-parts are lighter, and there appear 
to be slight difierences in the form of tlie beak and dorsal fin. 
These might be considered individual variations; but tlie differ¬ 
ence in the number of the vertebra) is so great, while the relations 
of the pterygoids are also different, that I cannot refer the two 
specimens to the same species. Fi*om T. yephyrem the Travancore 
Bottle-nose differs, among other features, conspicuously in regal’d 
to the number of joints in the flippers. There accordingly seems 
no other course but to regard the new Trevandruin Bottle-nose as 
an undescribed species—a view in 'which I am supported by the 
taxidermist at the Trevandruin Museum, who has had under his 
hands all the Tiavnncore Cetaceans described by myself. 1 there¬ 
fore pr(>jM)se the name Tursiops (ktwsoni for the new sj)eciinens, 
taking the skeleton in the British Museum as the type. 


The secoml species to which I have to refer on the present 
occasion is a repi’eseiitative of the Fin less Porpoises, Neophocif^tia 
{Neomeris)f taken by fisliermen off* Trevandi’inn in June last and 
purchased by the local ninseum. While agi’oeing in all general 
res})ects with the typical JSeopUoavaa 2 >^toc(f‘noides^ this specimen 
(PL XLIV. fig. 2) differs by the circumstance that the purplish-red 
patches on the lips and throat are replaced by pale grey areas of 
corresponding shape ; while there are likewise numerous iri'egu- 
larly disposed, narrow, lead-coloured streaks on the under surface 
of the lower jaw, not noticed in descriptions of tlie oi’dinai*} form. 
The general colour is uniform dark plumbeous, liecoming gradually 

•’(1 2*1 

pahn* on tlie flanks and under-parts. The teeth are and 

= 119 and 41. The vertebrje number C. 7, T). 14, Jj. 12, (.^i. 20 
= .^9 ; and of tlie fourteen jiairs of ribs, s(*ven are double-lieaded. 
Since Neojihoca'na phoca^nobles is generally described as having 
J8 

about (= Jh) teetli, while its vei*tebral formula is given as 


0. 7, D. 12, l.*l, L.-f Ca. 38-43 = 57, 58, or (moximniu) 03, 
nothing of any de(*isive importance can be inferred in these 
respects with i-egard txi the new specimen, whicli, for tlie present, 
at any rate, I prefer to leaxe unnamed. 

It may be useful to jmblisli the following dimensions of this 
specimen, as supplied fioin Trevundrum :— 

ft. ill. 


Length from tip of snout to notch in the* tail . 

Do. to origin of lii])per, viglit side. 

n „ left sid(^ . 

,, genitals. 

„ anal opening. 

Length of flippers, right side . 

,, ,, left side . 

Expanse of tail. 

(Greatest circumference of body . 

Smallest „ „ at root of tail .. 

Genital groove . 


9 

11 

10.1 

4' 

i) 

8 

2 

1 

() 

o 
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Mammary groove half^an-inoh in kngth ; situated on the 
posterior half on each side of the genital groove, which is placed 
•on a ridge 6 inches long, marked off from the abdominal region 
and gradually widening towards the anal opening; ejtr-hole 
minute. 

Since the foregoing was written I have received fi*om the 
Director of the Trevandrum Museum a sketch and description of 
another Dolphin purchased from the local fishermen on the 
eleventh of August 1908. 

Of this specimen (PL XLV.) the following particulars have 
been sent me :— 


Extreme length from tip of snout to notch on the tail- 

flukes . 

From tip of snout to the Iwisal angle of the prenai’ial 

adipose elevation . 

From tip of snout to angle of mouth. 

Do. to anterior angle of the eye. 

„ blow-hole . 

„ fiippers . 

„ origin of dorsal fin ... 

„ anterior commissure of genital giove . 


Length of front mnrgiri of flipper along the cin ve 
,, ,, ,, dorsjd fin ,, ,, 

Height of dorsal fin. 


(Greatest girth of Inidy in front of dorsiil fin 
,, ,, iiiclnding dorsal fin 

Smallest circumference at root of tail . 


Expanse of llukes 


ft. 

7 


1 

1 

1 

2 

2 

4 

5 
1 
1 

4 

5 
1 
*) 


111 . 


8 

3 

H 

4 
0 

10 

0 

() 

2 

7i 

8 

2 

0 

1 


Eye 1} in. longest diameter; ear vertically ovate, length o nun.; 
g(mital groove 8 in.: vent 2,} in. in diameter; between genital 
and anal openings S in. 

A prenarial adijiose elevation marked oft’ from the tapering 
snout by a U-slaiped, ill-defined groove, llody fusiform, much 
compressed towards the tail, the prominent back\vai*d extension 
of the dorsal fin gradually sludving off into the caudal ridge, which 
is continued along the ctirresponding line of the under surface. 
Flippers feebly falcate. 

The colour is uniform pale plumheons, washed with pale brown 
and becoming lighter towards the under side; the body being 
profusely flecked with long pear-shaped pale pinkish and dark 
plumbeous markings of varying sizes. Angle of mouth, margin 
of upper lip, and top of snout mottled with whitish; lower lip 
creamy white mottled with l>i*owu); belly mottled w’ith white, less 
so on the pectoral ivgioii. There are also groups of milk-white 
parallel striations in different parts of the body and on the 
flippers and flukes. 

Teeth x = 144 ; moderate, conical, the tips cui ving 
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inwards and enamelled, and the sides compressed with the base 
expanded. Pterygoids naiTow, sepamted fiom each other in the 
middle line, with their inner border divergent posteriorly. 

Palatines somewhat W-shaped, with the median suture extend¬ 
ing nearly halfway between the widely separated pterygoids. 

Kibs 12 pairs; six j)airs double-headed. 

Vei'tebrfp : C. 7, 1). 12, L. 9 , Ca. 23 = 51. The first two 
cervical vertehi-ac are united, but tlie epiphyses ai^ not fused with 
the centra of the vertebra'. Symphysis of the mandible one-third 
the length of the ramus. 

Phalanges : I. 1 , II. 7, III. 6 , IV. 3, V. 2. 

There can be no doubt from this description and the figure that 
this Dolphin is referable to the genus Sotalia^ as redefined by 
myself in the ‘ Journal of the Bombay Natural History Society,^ 
vol. XV. pp. 412 & 413, 1903 It is ojiually evident that it is 
identical with the Speckled Dolphin (Sotalia lentiginosa t); and 
this being so, it is apparent that the young Trevandrum Dolphin 
named and figured by myself in the paper just cited as Sotalia 
fergnsoiri (pi, D) cannot (as I suggested might prove to be the 
case) bo separated from S. lentigiaom, the absence of spotting 
being a feature of immaturity. 

The present specimen rendei'S neceKSSJiry the following slightly 
amended definition of Sotalia : — 

Teeth medium, smooth, and numerous (20-3*5). 

Pterygoids separate. 

Palatines W-shaped, with a long symphysis below the 
pterygoids. 

Vertebrae 49-55. 

In S. lentiijiaosa the number of the teeth in the adult may now 
be given as == bB or 72; and that of the verielnte as 

C. 7, D. 11 or 12, L. 10 or 9, Ca. 21 or 23 = 49 or 51. At 
least this is, 1 think, the best way of liainionising the veitebral 
formula of the^ present specimen with that of the type of 
S. fergusoni. 


EXPLANATION OF THE PLATES. 
Plate XLIV. 

Fijc. 1. Tiirxiops dawsoni. iint. sizt*. 

Fig. 2. Keophocana sp. About | imt. size. 

Loth fro\n the neighbourhood of Trevandrum. 

Plate XLV. 

Malta leniiginom. 

From the neighbourhood of Trevandrum. 


* In the figure on p. 414 the letteringand should be transposed, 
t = Steno lentiginosus Dlaiiford. 
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Prof. E. A. Mixchin, M.A., Vice-Presi(lent, iu the Chair. 

The Secretary read tlie following repoi’t on the additions 
made to the Society’s Menagerie during the month of October 
1908:-- 

The number of registei*ed additions to the Society's Menagerie 
during tlie month of October was L*ll. Of these .'18 were acquired 
by presentfition, o by ])urchase, 83 were received on deposit, and 

were ])orn in the Gardens. The number of departures during 
the same period, by death and removals, was 180. 

Among the additions sj)eeial attention may be directed to:— 

One Vicuna {Lama ricugim)^ from South America, j)resenttHi 
by T. Rome, Esq., on October 16th. 

A Collection of 26 Hirds of Paradise, including T) Count Raggi’s 
Rii’ds of Paradise {Paradisea rngghma), 7 Lawes* Birds of Phni- 
ilise (Paroiia laaml), 10 Hunsteirds Birds of Paradise {Diphylloden 
hinMemi\ 1 New Guinea llitlo-bii’d {Ptllorlm intercedevs)^ 2 Violet 
{Phony garni a pa/rpureo-violcwm), and 1 Prince Rudolph s 
Bird of l^aradise {Pamdhoriiis ritdolphi), never previously im- 
j)orted, from S.E. New Guinea, deposited by Sir William Ingram, 
Bt., F.Z.S., on October Hth. 

A Collection of Mammals, Reptiles, and Birds, including a 
Black-and-White Si)arrow-Hawk {Accipiter vielanoleacus), from 
S. Nigeria, ])resented by Dr. W. F. Macfarlane, F.Z.S., on 
October 30th. 


Mr. E. E. Austen, F.Z.S., exhibited living specimens of a Fly, 
Hermetla lllaceas L., cauglit in Manchester and received from 
Dr. W. E. Hoyle. Since larvie of this fly (a native of Tropical 
South America, Central Americ-a, and the West Indies, breeding 
in decaying vegebdfle matter) had previously been found in 
Liverpool in cargoes of niw rubber from the Amazons, it was 
thought that these specimens might possibly have been iiitrotluced 
into Manchester in a similar way. 


The Reports on the Ruwenzori Expedition Collections were^ 
communicated to the meeting, arid will be published entire in 
the ‘ Transactions.’ 
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The following papers were read:— 

1 Contributions to the Morphology of the Group Keritacea 
of Aspidobranch Gastropods.—Part I. The Neritidue. 
By Prof. Gilbkkt 0. Bouhnk, D.Sc., F,Z.S. 

[Received October 27, 1908.] 

(Plates XLVI.-LXVI.* and Text-figure 172.) 

While the Haliotida*, Fissurellid«e, Pleurotomariidne, Trochidie, 
Patellidte, and other members of the Aspidobranch Gastropoda 
have received a large amount of attention from morphologists, 
the Xeritacea have, until i*ecent years, attracted little interest. 
The anatomy of so familiar a species as the European Neritlna 
flavirUilis was imperfectly knoivn till the appeaiunce of Lenssen’s 
memoirs in 1899 ( 25 ) and 1003 ( 26 ). Thiele’s ( 39 ) short but 
accurate descriptions of various oi'gans of tropical species of 
Xeritidic have added largely to our knowledge of the group, but 
even when these are taken into consideiution it cjin hardly be 
sail] that a sufficiently comprehensive comparative account of the 
Xeritidie exists in a form available for students of inolluscan 
anatomy. 

It has been too readily assumed that the Neritacea, forming, as 
they do, an extremely specialized section of the IlhipidoglossJi, 
are unlikely to retain any considerable traces of primitive 
organization, or to yield evidence bearing on the ancestry of the 
Gastropoda. Thus Pelseneer ( 30 ) writes: ‘‘D’autre part les 
Xeiitaces sont plus specialises cpie tons les auti'es Khipidoglosses 
(ITaliotis etc.) on la. commissiu’e viscerale est deja croistn*, par: 
P. L’existence d'uiu’ scule braiichie et (Vuii seul osphradiuni. 
2‘*. L’existence d’un seul rein. T, L’existence d’lin orifice 
genital propre. 4”. L’existence d’yeux a cavite fermce. r>‘\ 
separation plus complete des ganglions pleui'aux et pedieux.” 
There is no doubt that tlie Xeritacea are specialized in these 
respects, but this is no rejison for regarding them as probably 
uninteresting subjects for anatomicAl study, for animals highly 
specialized in some res])ec‘ts may, nevertheless, retain many 
primitive features, and there are so many points in whicli the 
Xeritacea seem to approximate to the Pectinibraiichs, e. g. the 
<‘xistence of a single kidney with a slit-shaped opening into the 
mantle-cavity, the complex genital ducts with accessory glands, 
ifec., that it has long been a matter of interest to deteiinine 
whether they are intermediate between the less specialized 
Aspidobranchia and the Pectiiiibranchia, or whether their 
apparent resemblances to the latter grouj) are due to convergemte. 

Finally, the Helicinida?, interesting because they are terrestrial 
and pulmonate, have not been the subject of any comprehensive 

* For tnplaiiatioii of the Plates see p. S84. 
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anatomical memoir ainoe Isenkrahe published an incomplete 
account of their stnicture in 1867, and it is high time that this 
gap in our knowledge of Oajstropodan anatomy should be filled 
up. If comparative anatomists have given but small heed to the 
Neritacea, the oonchologists and systematists have done their full 
share of work on the group, and the works of Martens (27) and 
Pilsbry and Tryon ( 40 ) give a most complete account from a 
taxonomical point of view. But, as is often the case when classi¬ 
fication is founded on external chanwjters only, such as the shell and 
the operculum, a more complete study shows that it i*ests on 
insecure foundations; and while I am unable to do more than 
criticize the genera Nerita and Neritina as usually defined, I shall, 
bring for wait! evidence which will, I hope, induce authors more 
conveniently situated for the study of these forms than I am to 
undertake a revision of the family Neritidie, based upon anatomical 
chaiacters. 

The name Neiitacea—the gi'oup has not been raised to the 
rank of a suborder or even of a tribe or section—was used by 
Lamarck as a collective designation for the recent families of 
NeritidiP, Neiitinidte, and Helicinidie. To these have been added' 
the XeriU)psi(hp, Titisciiniida?, Scmtellinida*, Hydroconida?, and 
Proserpinidte, and the fossil families Maclureida^ and Xatioopsidte. 

It is not part of my present intention to criticize the recent 
and extinct families and genem that ha\'e been founded by 
conchologists, nor to disctiss the probable relationships of the 
paheozoic forms whicli, like the genus Deshayeda, have l>een held 
to occupy a position intei-mediate f)et\veen the Xeritidje and 
Xaticida) (see Petho (33), wdio refers it to the latter family). 
But as it will ai)pear in the latter part of this paper that the 
result of my anatomical investigations is to show' that the 
Neritacea retain some primitive characteis, and in so hir as they 
ai e specialized do not show’ any a 2 >proxima.tion to the Pectini 
branchia, but are contrariwise modified in a special direc^tion, 
which culminates in the terrestrial Helicinidse, Ac., it is of 
interest to consider how far the group may be regarded as of 
undoubted geological antiquity. The family Keritidte is of 
respectable aiiticpiity. The genus Neriia is lepresented by the 
suhgemis Petho in the Triassic and Jurassic, and b}' 

the subgenns Otostoma d^Archiac in the Cretaceous of Euroi»e„ 
Algiers, and Asia Minor. The genus JJeshai/esia, wdiieh is con¬ 
sidered by some conchologists to “present a very remarkable 
combination of the characters of Nerita and Xatica and apjiears 
to establisli a jmssage between those genera” (Pilsbry and 
Tryon, vol. x. p. 5), is from the Eocene and Miocene of the Paris 
and Bordeaux basins, and if it is really a Neritid, its Naticid 
characters must be due to convergence and must not be taken as 
indicating a passage between the Aspidobranchiate and Pectini- 
branchiate Gastropods, for such a passage must have been effected 
long before the Tertiary period. 

The genus Xeritinay if indeed it is as distinct frcm Neriia as. 
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conehologists assume, is found fossil from the Liassic onward, 
and is most numerous in species in the Miocene and Pliocene. 
The subgenus Neriiodonta Brusina, from the Tertiary of Dalmatia, 
is pf special interest, as being possibly a forerunner of the pul- 
monate Hydrocena^ now living in the same region. The genus 
Xerltoma Morris is found in the Jurassic of Europe, and the 
-subgenera Neridomm Morris and Lycett and Onchochilus Petbb 
in the Oolite and the Triassic and Jurassic respectively. The 
genus Deianira Stoliczka is from the lacustrine deposits of 
the Cretaceous of Europe, and Velates Montfort from the Ter- 
tiaries of Europe, India, and Madagascar. The limpet-like 
Pileolus Howerby, resembling the modern Sej)taria^ dates from 
the Jurassic and Cretaceous. The Neritopsidae, differing fi'oiu 
tlie Neritidw in tlie characters of ludula and operculum, are 
Tepresented by a single recent species, Xeritopsis radula, from 
the E. Indies and Polyntvsia, but are fossil from the Secondaries 
4ind Tertiaries. Since, wdth the exception of Deshayesia, thei*e is 
no doubt as to the relationship of these extinct genera, it i.s clear 
that even in earlier Secondary times the Neritacea we)*e dif- 
feientiated into marine, estuarine, and freshwater forms more or 
‘less resembling those of the present day, and must have been 
derived from an earlier stock, which we may look for in prinuiry 
.formations. But the remains of Neritacea from paheozoic deposits 
are at the best doubtful. As for some species of Xerita which 
have been described from this period, it is only necessary to 
(juote von Martens (27): ** Einige angebliche Arten von Neiita 
aus den palfeozoischen Formationen sind betreffs (h*r Gnttung 
hiJchst zweifelhaft, wie es uberliaupt meist eine unsichere und 
hoffiiungslose 8ache ist, paheozoische Gastro]>oden auf Gattungen 
der Gegenwart zu beziehen.” 

The family Mficlureidfe, of which Maclta^ea Lesueur, from the 
Cambrian and Silurian of N. America and Bcotlaiid, is the sole 
genus, is placed near the Neritida* because of its opercular 
apophyses, but its affinities are very doubtful, and it has at 
various times been placed in the Solariida% Atlantiche, Pleuro- 
tomariidte, or between the Bellerophontida* and Haliotida*. 
Xaticopsis M‘Coy, ranging from the Devonian to the Trias, and 
the subgenus Trachydomia Meek and Woithen, from the Car¬ 
boniferous, are placed in the Neritopsidje because of the chaiacters 
-of the operculum, but the shell is more like that of the Naticida*. 
If these })aheozoic geneiu are really allied to the Neritacea, the 
latter group is of great antiquity. On the other hand, the most 
specialized of all the Neritacea, the pulmonate Helicinida*, 
Hydroceni(hv, and Proserpinida*, aie only found in late tertiary 
deposits, and have clearly been evolved in compaiutively recent 
time from Neritiform ancestors. 

The sole exception to this statement is furnished by the genus 
Daivsonwlla from the Carboniferous of Illinois. It is found in 
Mssociation with ^hells of the genus Pupa, and there can be no 
doubt that it was of terrestrial habit. Formerly placed in the 
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genus Helix^ it is now regarded as a member of the Helicinidte, 
but differs from the latter in possessing a large basal columellar 
•callosity covering the umbilical region. The operculum is 
apparently unknown. The affinities of Dawsoniella must l)e 
considered doubtful, but in any case its resemblance to the 
Helicinidie is to be regarded as (lue to convergence, and not to 
natural affinity. In the first place, it is highly improbable that 
if HelicinidoB had existed from the Carboniferous onwards, no 
trace of their remains should have been discjovered in secondary 
and earlier tertiary deposits. In the second place, the Helicinidw 
are unquestionably dei-ived from the Neritidte, and, as we have 
seen, the Neritidse were not established in Carboniferous times. 
It is interesting, however, to note that the genus Katwopsis 
(^Trachydomiai) occurs in the same formation as Daivsoniella, and 
it seems probable that vve have here an interesting case of parallel 
development. If Xaticopsis^a marine form, was the forerunner 
of the later Neritidfe, it would seem to have given rise in 
Carboniferous times to the teri*estrial Dawsonldla, just as tht‘ 
marine Neritida^ have given rise in later time to the terrestrial 
ITelicinida^; and the ancestry and conditions of life being similar, 
the two U^rrestrial forms ac(|uired such a similitude that tiudr 
shells have ]>een classified together in the same family. 

Though the several genera of recent Neritacea have been 
studied with minute care from a systematic point of view, we 
have no veiy satisfying account of tlieir habits. Tlie genus 
jVerita is confined to tropicid or subtropical seas, and if we accept 
for the itioment the limitations of the genus as defined by con- 
chologists, all the species are mai'ine and are found for the most 
part between tide-marks, clinging like limpets to the rocks. 
Some of the moi*e brightly coloured species live on coral-lwtnks. 
It has V)een remarked by several travellers that they are capable 
of enduring a consi<lerable amount of exposure to the air. Thus 
Quoy and (laimard (36) w^ere surprised to see NerlUr attached to 
black rocks under the full glare of a tropical sun, without 
apparent injury, and they observed that these animals always 
lebiined a few drops of water in their shells which they ejected 
when forcibly torn from their attachment. C. B, Adams observed 
a West-Indian species living in crevic'es in the rocks between the 
tide-marks at the height of three-quarter ebb-tide, an<l the young 
forms were evcm higher up, attached to rocks and stones which 
were only wetted by spi^y. Pmctically nothing is known of the 
breeding-liabits of Xerita, and in view of tlie complexity of 
the accessory genital organs, especially in the ftnnale, observations 
on this point are very much to be desired. 

As to the extent to which different species of Xerita are 
tolerant of brackish or even of fresh water, very little information 
of a stitisfactory character is forthcoming. Many species are 
recorded from bays at the mouths of rivers or from estuaries, 
where there must be a consideiiible admixture of fresh and s<ilt 
water. Xerita lineata Chemnitz is recorded as ascending the 
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Saigon Rhw in Cochin China, as far as 20 or 25 miles from its. 
mouth, and must therefore be capable of living in fresh or at 
least slightly brackish water. This species is a typical member of 
the genus Nerita, having a thick shell with spiral costae, a den¬ 
ticulate outer lip, and a granular operculum, and is remarkable as 
being one of the few species with these chai’acters which is 
tolerant of both salt and fresh water, though there are several 
species of KerHiva, usually a freshw^ater genus, which live in 
biackish water or are even marine. It seems probable, however, 
that several species of iVerita are capable of existing in brackisli 
water, since many of them are recorded from bays at the mouths 
of large rivers, and an observation made by Mrs. Longstaff—to 
whom I am indebted for some well-preserved s|>ecimen8 of Nerita 
plicata Linn.—shows that fresh water is not fatal even to 
exclusively marine species. Mrs. Longstaff attempted to kill 
some individuals of this species by immersing them in fresh 
w ater ; they w^ere apparently uninjured, but did not like the new’ 
conditions and crawled up the side of the vessel in winch they 
were placed, fixing themselves round its rim, ap 2 )arently ready to 
withstand a considei-able sojourn in the air. 

This (|uestion of habitat, in fresh, brackish, or salt water, is of 
some importance in consideiing the generic distinction between 
Xerita and Xerithia, The species of the latter germs are mostly 
inhabitants of fresh water, and some are found only at tlie 
sources of streams, far aw^ay from the sea. The numerous 
Euroj)ean sjrecies, of wliich N. Jiiiviatilis is the most familial’ 
example, are freshwater forms, but cwcasionally occur in bnickislr 
oi‘ even salt 'water. Yet many of the ti*oj)ical s}>ecies are partly 
or wholly marine, e. g. X. naluensis Lesson of the Indian Ocean 
and Polynesia, Qiioy and Gaimard (36) found X, awmikita Lam. 
in the sea. Dr. Ed. von Martens (27) describes the following 
8. American forms as “species subinarirui*.” X, vinjima is common 
in Iwackish water, but var. Iwteri, of E. Nicaragua, is found 
throughout the river San Juan, and also in (4reytown harboiii- 
in localities where the water is alternately brfickish and fresh. 
X, 2 ^icta Sowerby from 8. Panama was observed in abundance 
on a mud bank covered at times wdth fresh w^at*er, and has been 
described as stnctly marine by C. B. Adams. X, rindta, not rju e 
in the Mediterranean and in the Caribbean Sea, also in the 
Bermudas, is truly marine and lives on Zostera. From all of 
vv liich it follow’s that whereas Xerita is very rai’ely found in fresh 
water, Xeritina is much more easily accommodated to different 
conditions of life. 

In what piecechis, 1 have accejited the usual distinctions 
between the tw’o genera founded upon the characters of shell and 
o^icrculum, but it is a question, as will be more cleai-ly shown in 
the sequel, whethei* these chaiucters are of sufficient importance 
to afford generic distinctions between forme, the internal anatomy 
of w’hich is, in nearly all respects, so similar as to be practically 
indistinguishable; and the further question w’ill be raised as to 
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wliether anatomical differences of an imjxn’tant character do not 
indicate the distinction of Xerithia J1 uA^iatilis —and possibly of 
other neiirly allied European species from the ti'opical forms 
usually classed in the same j^enus. It may be juunted out Jiere 
tlait the conchological characters relied upon in the deter¬ 
mination of the two ^ujiiera are confessedly somewhat obscure, 
in general, Xerita has a thicker and more solid shell, usually 
ornamented with spiral ribs, but these may be absent, as in 
pollta, ntorio, picpct^ tfec.; wlien ribs are ]>vesent they usually project 
slightly beyoml the outtu* lip, which is then dentate, but it may 
be smootli. 'fhe inner surface of lln* outer lip is generally 
dentate*, but this (character may ])e absent. The operculum is 
usually solid, with a granular outer sinface, or with a marginal 
zone, and the shape of the apophyses springing from its innei* 
side is claimed to be characteristic. 

Dr. Kd. von Martens (27), the leading authority on the 
classilicallon of tin* Neritacea, maintains that the denticidation 
on the inner side of the outer lij» and the characteristic* scnlptui*e 
of the operculum are tin* most constant ditfeiences })etw(*en 
^W/v’^c^and XerlfitHt, “in den meisten Falh*n auch (h‘r allgemeine 
die M e(*rbewo]inerin ^e!•kundende Habitus, <l(*r ab(*i* bei den 
kleiin‘ren schwai'Z(‘U Arten weniger hervoi-tritt.’* In Xtn'Uina 
the shell is usually thinin*r and less solid, not ornamented with 
spiral ribs, though these are ]>resent in .V. cornea Linn, and 
esjjecially in its vailety stfhsificata. and sjarally arranged low's of 
s])inf*s or nodules au* not uncommon. 'J'he outer lip is smooth 
and not dentate (it- is distinctlv crt‘nulate in A', j/mnosrf Sowerh. 
and A'. i(cnl(*(tU( (imelin) and the inn(*r denticulatioiis of the 
out(*r lip ai*e wanting. The ojierculum is not granular oi* sculp- 
tui'(‘d, but minute grauulatioiis may be* <liscerned with the aid of 
a. l(*ns in sev<*ral species; .1 found them specially well marked in a 
.speciim*!! of A . (luillou. As for the apophyses, after 

making a careful coinjiarison of these structures in all the s])ecies 
of both ge!n*ra that 1 po.ssess, J )ia\e concluded that tlu*y offer so 
many exam[)les of con\ ergt*nc(* that they arc* ([uite unreliable for 
tin* [wirpo.se of generic distinction, but,as I make no jmeteusion to 
skill as .1 s\st-eniatist, my judgment in this matter must be taken 
for what it is worth. 

A certain numl)ei- of Xeritina* liave the last whorl of the shell 
broadly ex]»anded, the aperture enlarged, and the s]>ii*e reduced, 
so that they ac([uir(* a secondary symmetry ; such, for instance, 
are ^V. (lihtiatd Ih-od. and A", crejnihdiirht Lam. It is interesting 
to note that those forms wdiich tend towards a bilateral symnn'try, 
such as the two sj)ecies cpioted, and also A’, (uu'icuhita Lam., 
Al lahitensis Lesson, A\ hicandlicnlaia Recduz, are all from the 
Imliaii or Pacitic Ocean, and are clearly intermediate between the 
more common sjurally coiled Xeritime :uid the genus Sejitnria 
( = XainceUn Lamai*ck), wdiich is confined to the same regions. 
(.)n the oth(*r hand, the ex[)anded American s[)ecies of Xeritina^ 
o. g. latisftima Rrod. and intermedia Soworby, retain the di.stinct 
Pfioc. ZooL. Soc. -1908, No. LIJ. ^ 52 
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tlextral coil of the t^pire and their shells are nsymmetrical, in 
genei-al form somewhat like ITaliotis. The same is the case with 
N. oweniava Gray, from the W. Coast of Africa, Fernando Po, 
and Cape Palmas ; and thus it appears that the Neritinje of rivers 
I’uniiing into the Indian and Pacific Oceans (but not of American 
rivers on the Pacific slopes) have given rise to the limpet-like 
fiuviatile genus Se 2 ^taria^ whilst those of the Atlantic shores have 
followed a different line of evolution and have in no case given rise 
to tSeptaria forms. 

The genus Septaria Ferussac is commonly referred to in 
zoologii‘al works as Nacicdla Lamarck, hut Ferussac’s name has 
the priority and, according to all rules of zoological nomenclature, 
ouglit to be adopted. It appears to he a chai’acteristiailly fresh¬ 
water genus, living on the roots of Nipa palms and other trees on 
the banks of rivers in India, Manritiiis, Boiirhon, N. Australia, 
and tlie Pacific Islands. The Septarut'^ of the Mascarene Islands 
and Madagascar affect the vicinity of waterfalls, and are found 
axlhering to stones out of the water but constantly wetted by 
spray. Hue allow^ince l)eing made for the secondary symmetry 
which they have ac(piired, the internal anatomy of individuals 
of this genus closely resembles that of Xerita and the trojiical 
Neritina*. Little or nothing is reeortled of the breeding-habits 
and development of Septaria, Init some specimens of S. hotNjahi- 
iullei Recluz, a- Fijian species in my possess,sion, linvo egg-cases, 
resembling those of Xeriti/fajIariatilis^i\t,Uic\m\ to the shell, eacli 
case containing a number of veliger larva*. 

No more than a passing mention can he made hei-e of the 
Titiscaniida*, of w hich Rergh is the sole g(‘nns. It is 

a slug-like marine form, probably wddely distril>iite<l in the iiulo- 
Paeific seas, but hitherto recorded only from the Philippines and 
Mauritius. It is a highly specialized member of the N^eritacea, 
Avith something of the form and habits of u Nndihianch. The 
shell is lost, but the ctenidium and mantle-cavity, though reduced, 
remain. Beegh (2) has given an account of the anatomy of this 
1 ‘emarkahle genus, fi*om which it is evid(*nt tliat it is rightly 
placed among tlie Neritacea, and probably near to Xeritopsia, 
because of the absence of the median plate in the radula. Tliere 
are, how^ever, many iiiipi*rfections in Bergh’s account of the 
anatomy. Believing that the supra-intestinal nerve w’as absent 
in Xerita, he failed to find it in Tltiminia^ and we are ](*ft in 
doubt as to wdiether it is really present in the latter genus f;r not. 
For similar T*easons doubt must he throwui on his description of 
the heai’t with a single auricle, and his account of the generative 
organs is so wanting in jirecision and detail that one can only 
gather from it that tlie accessory glands and ducts are comjilicated, 
and may very possibly resemble those of Xerita, 

llie remaining families of the Neritacea, the Helicinida*, Pro- 
scrpinida*, and Hydro(?enidR5, lU-e, a.s is well known, temnstrial 
pulmouate forms, with tlie habits of snails. Their distribution 
coincides on the wLole closely with that of the tropical Xeritw 
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and Nerithm, The Helicinid«e occur chiefly in islands in the 
Tndo-Pacific region, and in the Antilles, i-eiiching their maximum 
in the last-named locality. As has been already remarked, they 
are only found fossil in later Tertiary dejujsits, with the exception 
of the remarkable Dav^soniella^ which occurs in the Carboniferous 
of Illirmis, and is apparently related to Tmchjjdomia, a subgenus 
of yaticopsui, from the same formation. The ])resent distribution 
and tlie geological history of these Pulmonate Neritacea suggest 
problems which will be dealt with in the second part of this paper. 
With the ext^eption of Dan^soniella^ they are unquestionably 
descended from Neritid or Neritinid ancestors, and it is difticult 
to account foi* their dispersal in islamls so wid(*ly separate<l from 
one another witliout making assumptions which (lifler widely from 
acc6*pted doctrines of animal evolution. 

It was my original intention to uiidertaxke a- rnonograj)hic 
account of the anatomy of th<* Neritacea, but as the work proceeded 
it became evident that, owing to the difficulty of obtaining suit¬ 
able material, and the great number of specie^ which must 
neces>arily h(» subjected to microscopical examination before com- 
j>leteness could be attained, this would be a task of many years* 
duration. *J'he results already attained seem of sufficient import¬ 
ance to merit publication, ami may imluce zoologists travelling or 
living in trojiical regions to give attention to a. grou]^ deserving 
more attention than it has received. 1 therefoix* purj)osely ondt 
a dtdailed ac(*onnt of ctn’tain (»rgans, such as th(‘ buccal bulb, the 
radula, and the liistoIf)gy of the alimentary tract, the mantle, tfcc. 
My chief attention has been diiect(*d to th(‘ ma vons system, the 
kiilney, the peri<*ardial cavity and its connection with the rest of 
the cu'loni, and tlie generative oi'gans. 

The difl'erence between the aquatic Neiitida* and the terrestrial 
pidmonate Flelicinidje is so considerable that they must h<» dealt 
with in separate seetions of this memoir, and in each case, in 
order to a\oid a confusion of my own observations with a. criticism 
of tlie work of oilier author.s, 1 vill preface my statements with a 
sliort account of the literature of tlu* subject. 

Fa mily N i: R i T i» JR, 

Tlie first important contributions to the anatomy of Xerita are 
those of Quoy and iJaimard (35 36), wliose figin*es and descrip¬ 

tions of th(‘ nervous system ami alimentary tract leave much to be 
desired, and it is not necessjiry to enter into an examination of 
tludr errors and omissions. But they made some observations on 
th(‘ generative organs winch, though far from complete, have not 
been followeil U]), atid have scarcely been noticed by any subse¬ 
quent author except BergJi. It will be best to (piote their 
description in full:—‘‘Dans le sexe femelle est un groupe 
d’organes qui meidte quelque attention. On y voit Text remite 
du rectum, puis un corps pyriforme tr^s-allonge entour^ eii partie 
d’une soi'te de glande striee en ti*avers, qui s’ouvre vers has. 

52* 
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Cet organe est ereux et coiitient dans sa cavite, aceolles les uns aux 
autres, plusieui*s corps on inassue allongee, liiiissant en filaments. 
Ils sont resistaiits, coiniue fibreux, et paiaissent grenus ^ la 
loupe. Nous ne pouvons deviner Fusage de ce petit appareil, qui 
1 ‘eniplit sans doute qiielques fonctions relatives k la generation, 
puisqu’on ne le trouve que chez les feinelles. Pins en dehors est 
I’uterus, compose d’une poclie pyiifornie et d’un renflenient qui 
lui est ftccollc, lequel coiitenait une grande quantite cFteufs, ronds 
blancs et cretaces. L’oviducte, gros long et tortueux, fait com- 
nuiniquer cet organe avec Fovaire, 2)lace an bord droit du foie.” 
Tliough this description and the figure accoin})anying it are 
iuexMct, it is evident that the “corps pyriforme” is the sperina- 
topliore-sae, the “ corps en imissue allongee ” are the sperina- 
to})hores, the “glandc^ striee en tiavers” is the ootype, with its 
glandular walls, the “uterus,” as described and figured by these 
authors, h.is no separate existence, but the “ rentlement cpii lui 
est accolle” is the cr\stal*sac. which dot‘s, in fact, ojien into the 
distal end of the ootype. It also M‘ems pr()ba})le that MM. Quoy 
and Gaiiaard niistt)t)k the spherical crystalline eoncretions in the 
erystal-sa(! foi’ ova. 

Of the male, Quoy and (»aimar<l give a \ery insufiieieiit account 
of the accessory generative organs, but observed the ex(‘essively 
long coiled region of the sperm-duct to wliicli 1 lane given tlie 
mime of epididymis. 

In an earlier memoir Quoy aiul Gaiinaiil (36) gave a super¬ 
ficial account of the structure of Xcrlta, wbicli only merits 
attention because it (uuitains two figures sliowiiig the modification 
of the cephalic integument at the ba.se ami to the inside of the 
right tentacle of the male, which has been refeirful to, but 
seldom correctly figured <»r <lescribed, by subsecpient authors as 
a “cephalic penis.” In the figures referred to this structure 
is represented in the coirect po.sition, hut simply as a eonical 
eminence, without any detail. 

From the time of Quoy and Gaimard there is no work dealing 
wuth the anatomy of till that of llouvuer lu 1^86. Von 

Jhering (22), in liis well-known w^ork on the nervous system of 
molluscii, ahru])tly removes the wliole of the Nei'itaeea from their 
po.sition alongside of the otliei* Rhipidoglossa and jdaces tlieiii in 
a class Orthoneura, which has long since been broken nj), its 
contents being I’estored to their jiroper places by subsequent and 
more exa<*t ol)servers. But Ins investigations were confine<l to 
the nervous system of Xeritiaa JiaciatiUs^ and had he carefully 
studied the anatomy of some of the larger species of Xerlta or 
of a Sept'iria he would probably have paused before promulgating 
the opinions set forth in his lengthy memoir. 

Bouvier (8), in a preliminary note published in 1880, gave a 
short account of the principal external features of the anatomy 
of Xfirlta and some details of the nervous system, hut the readei* 
.should turn for a more complete account to his great work (9) 
•on the nervous system of prosobrauchiate (gastropods. As he 
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himself subsequently corrected his errors about the iiervoiiK 
system, it is not necessary to dwell on what is now a matter of 
history. Failing to recognize the extremely fine supra-intestinal 
nerve in any of the Neritida* he dissected, he wrote with cliai^ic- 
teristic emphasis, “ 11 n’y a pas de commissure viscerale croisce,” 
and classed the Neritacea tis Kbiphloglosses oiiboneinxmles. ’ 
Following de Lacaze-Duthiers, he identified the swollen origin 
of the subintestinal nerve with its sheath of ganglion-cells as tlie 
subintestinal ganglion, but, curiously enough, did not observe the 
large ganglion on the visceral coriiniissure, afterwards discovered 
and calle{l the subintestinal by Bela Haller (20) and Boutan (6). 
But his description of the nervous system is much in advance of 
anything that preceded it. He was the first to discover the 
course of the subintestinal nerve and of the left pallio-branchial 
nerve. He <lisc*overed and descril>ed correctly the labial com* 
missure, characteristic of the more primitive prosobi'anchs. This 
commissure, as he says, is ‘‘ tr^s facile k preparer,” and it is curious 
that Bela Haller, who succeeded in the much more difficult task 
of tracing the supra-iiitestinal nerve, should have em]»hatically 
denied the existence of this very cibvious labial commissure. 
There is a further j>()int of difterence between these two authors, 
in which Bouvier apf)ears to me to be correct. Bela Haller 
describes no less than fourteen transverse commissures behiiul the 
anterior commissure of the jiedal nerve c<.>rds, whereas Bonviei* 
found, as 1 find, nothing more than fine nerves jmssing from the 
inner sides of th(' cords to tlie muscles of the foot. In Bouvier s 
brief account of some of the more important anatomical features 
of Xerita pelonuda there is a curious mispidnt, which has created 
some confusion among some subsecjuent autliors. On p. 47 he 
wi’ites: “An fond de la eavite )>ranchiale, a droite^ se trouve 
la branchie bi[HH’tiruV, libre en avant, en arri^re inttachce an 
mariteau a droite et a gauche par un expansion »le la lame 
mediaiie, do sorte <|ue le fond de la. eavite branchiah* est divise 
en deux etages superposes. A ijanche de la branchie se trouve 
le rein ; il souvre <la,ns la eavite branchiale par nn orifice en 
boutonniere situe dans la paroi anterieure du nucleus.” The 
words italicised ought to he trans|)osed : the ctenidiuin. of course, 
is on the U‘ft side of the mantle-cravity, and the kidney is 
to the riglit of tlie ctenidium. Bouvier further deserihes the 
so-called cephalic^ j)enis “ toiijours assoz reduit dans les Xerites,” 
and gives a figure of a remarkable development of this organ in 
Xeritliia cariosa. Though his description and figure are not very 
clear on this point, Boiuder appears to have determined the true 
position of the osphradium in Xerita, but as he did not examine 
the structure of this organ and did not recognize the ganglia con¬ 
nected with it, his determination is rather of the natuio of a. 
conjecture than of proof. 

The next contribution to the anatomy of Xerita is that of 
R^my Perrier ( 34 ), whose i-esearches wei’e confined to the 
kidneys and associated organs in Xerita peloronta^ Xerithm 
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ov)e7ii, and Septaria {Xavicdla) jmieUi, The position and general 
anatomy of the kidney of Xeritma J!uviatiU$ had been previously 
described by Landsberg ( 24 ); and Penier adds some details 
relating to the tiubecular structure of the excretory portion of 
the kidney ami the reno-pericardial canal. He did not, however, 
fully eluculate the relations of the glandular and iion-glandular 
parts of the kidney, and desei*il)ed the latter as a closed sac inter¬ 
vening between the kidney and the pericardium. This error was 
aftei'wards corrected by Lenssen. The most important part of 
Perrier’s work, in so far as it relates to the Neritidae, is his 
account of the heart. He discovered and ga\'e an accurate figure 
of the left auricle and showed that, contrary to Liindsberg’s state¬ 
ments, the ventricle is in fact traversed by the rectum. 

Bergh ( 2 ) in 1890, as an addendum to his pa]»er on Titlscmiia^ 
gives an account of the anatomy of Xerita peloronta and Xpritella 
(Xn^ithia) imlUgera, This is the fii-st attempt, since Quoy and 
Gaimard, to give a comjdete account of the anatomy of Xe7'iia, 
but it is unfortunately very incomplete and contains some 
serious errors and omissions. For example. Bergh denies the 
existence of a second auricle, and lays considerable stress on its 
absence. He describes the eyes as open, whereas they are in fact 
closed. His description of the nervous system, correct enough as 
far as it goes, is no advance on the original description of Bouvier. 
He gives a more or less detailed and tolerably correct account of 
the buccal bulb, odontophore and radula, and notes the presence 
of salivary glamds, but mistakes an (csopliageal dilatation for the 
stomach, and desciibes the true stomach as enlargements of 
the hejmtic ducts. The position of pericardium and kidney ai*e 
correctly described without adding anything to pre\ious know¬ 
ledge of the subject; but the reno-pericardial duct was not 
recognized. All of Bergh‘s specimens a})pear to liave been 
females, and he makes an attempt to describe the complicatetl 
accessory generative ducts and glands, btit, as he says, bei den 
vorliegenden Materiale konnten die»ganz unklaren Verhaltnisse 
dieser Theile nicht geiuiuer eruii*t werden.’’ He recognized, how¬ 
ever, the spermatophore-sac, and gives a, good outline figure of a- 
sperniatophore of pnlUgera, 

In 1892 two short papers by Boutan ( 6 ) and Bouvier ( 10 ), the 
atter published very shortly after the former, e.stablished the 
existence of a supra-intestinal nerve in Xerita and Septaria, thus 
restoring the Neiitacefi to their proper place among the Strepto- 
neurotis Ilhipidoglossa. Shortly afterwards Boutan ( 7 ) published 
a further acrcount of the nervous system of Xerita polita and 
Septaria (Xacicella) porcellana, in which the course of the supra- 
intestinal nerve is correctly figured, but he failed to recognize the 
supra-intestinal ganglion which Bouvier had signalized in the 
pievious year, lioutan appeai-s to have been in error as to the 
position of the osphradium, which he says “ s’etend le long du 
septum branchial qui reunit la bi-anchie au plancher de la c-avite 
et est k peine distinct a Foeil nu.” The o.sphradium, as I shall 
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show, is in fact in front of the suspensory membrane of the 
ctenidium, close l)ehind the thickeneid margin of the left side of 
the mantle and in front of the anterior end of the left ^olumellar 
muscle. Close below the osphradium is a complex of ill-defined 
ganglionic enlargements, and as Boutan failed to find the true 
osphrfidium he missed tlie ganglia lying beneatii it. In this 
same paper Boutan argues, erronecmsly as I now think, that the 
so-C4illed subintestinal ganglion of Bouvier is not a member of 
the group of visceral ganglia and gives figures of the pleuro-pedal 
ganglia, of yerlia and Septarkt correcting the older figures of the 
latter author. 

In the following year Bela Haller (20), in the course of his 
studies on docoglossate a-nd rhipidoglossate Pi’osobianchs, gave a 
tolerably full account, not only of the nervous system, but also 
of the alimentary tract, kidneys, and genital organs of yerita 
oniala. This work contains a curious mixture of acute and 
accurate observations and incomj)rehensible errors and omissions. 
His elaboratt* figure of the nervous system is in some respects 
the best that has been published, but in other respects is most 
misleading. As has already been mentioned, he flatly denies the 
existence of a labial commissure, which is not only certainly 
present, but much easier to dissect than in any other lUiipido- 
glossate. I can positively assert that the numerous j)e(lal 
commissures figured by Bela 1 Jailer are not present: Bouvier 
was j>erfectly coiTe<*t on this point. In a sim[)le dissection, one 
may easily make mistakes in attempting to trace delicate nerves 
through the mass of muscle in which tlu'V are embedded, but a 
study of microscojucal sections leaves no room for eiror. A 
careful examination of a series of sections of seveinl species fails 
to reveal any trace of trailsversjil commissures jaisterior to the 
main pedal <*ommissure. B. Haller discovered the supra- 
intestinal nerv e, independently it seems of Boutan and Bouvier, 
and gives a fairly (‘orrect figure of the crossed visceral commissure. 
Like Boutan he identifies the ehaigated ganglion on the right of 
the (‘rossed visceral couimi.ssure as the suhintestinal. but he <lid 
not see the srout nerve given ofl from it, almost immediately 
swelling iij) to form the genital ganglion lying on the oviduct or 
sperm-duct. In respect of the suia-a-intestinal and hraiichial or 
osphradial ganglia, Haller gives a oom[)lieated figure which, as 
far as I am able to re(5onstruct these ganglia from .serial .sections, 
may be correct, but after many attempts I have been unable by 
simple dissection to v erify bis account. These ganglia are covered 
by the thickened and fohled ejiithelinni of tlie ospliradium, which 
in all the species at my dispo.sal is too opatpie to allow the 
ganglia to be .seen hy tnin.sparency. 

Hallers tlescription of the alimentary tract is much more 
accurate than that of his jiredecessors. He gives a good account 
of the position and general relations of the stomach, m.sophngiis, 
and course of the intestine, but his observations on the buccal 
bulb, saliv’ary glands, itc. seem \,o me defective. He describes 
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and figures a posterior diverticulum of the buccal bulb which I 
have failed to discover either in sections or by dissection, and 
his drawing of the s^divaiy glands is incorrect in detail. In 
describing the heart he has, curiously enough, fallen into the same 
eiTor as some of his predecessors, since he categorically denies the 
presence of a rudimentary right auricle: ‘‘ da von einem rechten 
Vorhof nicht einmal eiii Rudiment inehr erhalten ist.” 

After criticizing Perrier’s account Bela Haller gives a somewhat 
detailed description and a figure of the kidney of Neriia ornatay 
but neither description nor figure is correct. Acciording to him 
the kidney is an acinous gland, not differentiated into anterior 
and posterior lobes diffeiing in histological structure. The ducta 
of the acini unite and open by large apertures directly into the 
bladder (Urinkammer). The reno-pericardial canal opens into 
the bladder and is dilated into a large sac which runs back 
posterioi'ly between the pericardium and the uretei*, and is- 
identified with the cavity described by Perrier as lying between 
pericardium and kidneys and incapable of being injected fitun the 
general body-cavity. 1 shall prove, in due couise, that the 
glandular part of the kidney is not acinous, that there is a histo¬ 
logical difl’erentiation between the anterior and posterior moieties, 
that there are not several ducts leading from the glandular part 
to the ureter, and that the reno-pericardial canal ojiens not into 
the bladder but into the glandular portion. 

As for Haller’s description of the male and female generative 
organs, I need only say that his work is scarcely an advance on 
that of Clapar^de, and he fail(‘d to discover the remarkable com¬ 
plexity of these organs, which, indeed; could hardly have been 
discovered without careful and laborious reconstruction of 
sections. 

It could not bo guessed from the title “ Die systeinatische 
Btellung der Holenogastreii und die Phylogenie der Mollusken 
that Thiele’s (39) memoir, published in 11)02, contains a number 
of new and acute observations on the mor])hology of the Neritacea, 
Interpolated as they are in a lengthy discussion of the phylo¬ 
genetic history of the Gastropcxla, Thiele’s results are somewhat 
dillicidt to summarize, and it is to be regretted tliat he did not 
see fit to embody them in a separate memoir. Ho studie<l 
sections of jVmta pica, Septaria yxerra and siihorhictdaris, Sen- 
tellhm cinnamomea, and Hdicina japouica. It should be noticed 
in the first place that he place.s without comment among 

the Neritidap. Scatellina was chissified by Fischer (16) among the 
Docoglossa, by Pilsbry and Tryon (40) near the Haliotida?, and I 
have been unable to discover what author detected theii* relation¬ 
ship to the Neritidie. It is clear, however, from Thiele’s account 
of the female generative organs that it belongs to the last-named 
family. After tmiching on various points of the anatomy of 
the Neritidie, such as the ctenidium, which he compares with 
that of the Acniajidsp rather than the Trochid«e; the subpallial 
sense-organ, which he describes and figures correctly but is 
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inclined to identify with the subpallial sensory tracts of Patellid«e, 
<kc., rather than with a true osphiadium; the left cohiuiellar 
muscle, which he considers to be derived from the subdivision of 
the primitive right muscle; the salivary glands, in res])ect of 
which he corrects the statements of Haller and Amaudrut, Thiele 
proceeds to give a more detailed account of the accessoiy genital 
organs. Though his diagrams are too schematic, his drawings of 
sections too few in number, and his descrij)tion too condensed 
to convey a clear impression to anyone unfamiliar with these 
complex structures, his account <»f the female organs of Nerita jnca 
and Septaria parva is veiy exact, both as regards the geneial 
anaton\y and the histology. I shall have occiasion to refer 
frequently to it in the descriptive part of this paper. It need 
only be mentioned here that he does not appear to hfive found 
spermatopllores in the spermatophore-sac, and therefore is obscure 
as to the function of this organ. Though he found and has 
figured the peculiar crystalline concretions in the crystal-sac, he 
names this structure the uterus— for insufficient reasons, as it 
appears to me. He did not discover the ovidnco-cadomic funnel, 
and does not mention the presence of the third duct, which I have 
called the <luctus enigmaticus in Septm'ia parva. Tt is of course 
possible that it is not pi’esent in this species. The description of 
the female organs of Scnielliaa cmnamomea leaves no doubt that 
this form is a member of the Neritida?. The description of the 
male organs of Uelichta jnpfmica will be dealt witli in the second 
part of this paper, and 1 cyin supplement it by an account of the 
female organs of Alcadia. Thiele regards the “ receptaculum 
seminis,” /. e. the spei'inatophore-sac, as the represeiitetive of the 
right kidney in female Nc'ritidje, and though I do not agree with 
this conclusion it is not far from tJie ti uth. 

Further on Thiele gives a description of the kidney in Xerita 
pica and in Septaria, and here also makes more accurate ol-ser- 
vatioiis tlmn any of his predecessors. He also notices the 
extension of the pericardial cavity to the right side of tin* animal 
in Septaria, and makes a just comparison between the conditions 
obtaining in this animal and the Cephalopoda. Jn conclusion, 
Thiele suggests that the Neritidw may have been derived from 
the l^roclinUe, Imt points out features in which they show a 
resemblance to the Docoglossa. ^J'he lattei*, however, as he says, 
are more probably analogies than homologies, as the radula and 
the structure of the generative organs preclude any idea of close 
relationship between these groups. 

The genus Xeritina, owing to the abundance of the common 
X.fariatiliH in European rivers, lias been more often and more 
thoroughly studied than the genus Xerita. It is not necessary 
to do more than refer to the works of Moquin-Taiuioii (28), 
Claparede (12), and Laiidsberg (24), or to the paper on the develop¬ 
ment of Xeritina by Hlocjhmann (4), because the results obtained 
by these authors liave already been discussed and entirely super¬ 
seded by the admirable papers of Lenssen (26 26). In the first 
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of these two lepers Lenssen deals with the digestive and genital 
systems, giving a detailed account of the bucco-pharyngeal 
cavity, the odontophoi*e, the cesophagus with its glandulai* 
appendages, and the stomach. He and Gilson (18) are the only 
authors l>esides Thiele who have published an accurate account 
of this system of organs in the Neritacea. Gilson and Lenssen 
discovered the remarkable fact that in Xeritlna, a dimeious 
Gastropod, the female ducts are diaulic, whereas the male ducts 
are moiiaulic ; and the latter author gives a thorough and ac*curate 
description of the very complex amingements of both male and 
female organs. I liave only to say tlmt 1 have carefully verified 
Lensseu’s statements and fiml nothing to correct and very little to 
add to them as regards the sj)ecies examined, XeHiina Jfuviatilis, 
but I find considerable and important difierences in some of the 
tropical Neritinfe. 

In his second paper Lenssen deals with the nervous, circulatory, 
respiratory, and excretory systems of Xeritrna JiwciatUis. Here 
he has not been in some respects as accurate as in his first paper. 
For instance, in the description of the nervous system (p. 297) 
he confuses the labial with the buccal commissure. It is clear 
both from his text and figure that the commissure that he dis- 
<50vered is the buccal commissure, but he calls it the labial. 

It is practically im|K)ssible to dissect out the true labial 
commissure in so small an animal as X. JhiviatiliSy and it is 
-exceedingly difticult to trace it in sections; but 1 have sjitisfied 
myself that it exists, in other respects Lenssen’s account and 
figure of the nerve-centres appear to be (correct, and I can confirm 
his statement that there are no transverse commissures behiml 
the single large commissure uniting the anterior ends of the pedal 
cords. 

As regards the visceral and pallial nerves Lenssen makes a 
consideiable advance on his predecessors and he accepts Bouvier’s 
identification of the subintestinal ganglion. He discovered, 
apparently without being aware that Houtaii and Bela Haller had 
anticipated him in this nifitter, the ganglion on the sul intestinal 
nerve at the point where the latter turns rather sharply from 
right to left to course clo^e below the surface on the dorsal side 
of the pedicle attaching the anterior part of the body to the 
visceral mass. His account of the relations of this ganglion and 
of the nerves given ofi’ from it is for the most part very exact, but 
he does not appear to have observed that the genital nerve {Joe. 
cit. pi. i. fig. 1, ns.) almost immediately enlarges to form a, 
ganglion of considerable size, closely attached to the oviduct (or 
sperm-duct). He further describes a structure which he hesitate.^ 
to itlcntify as the rudiment of the light ctenidium. “A cet 
endroit/’ he says, “ il existe un organe creux, riiornologue, peut- 
ctre des mainelons dccouverts chez les patelles et d’autres proso- 
branches. Cet organe renfeiine un grand nornbre de globules 
sanguins et semble, par consequent, dependre soit de Tappareil 
oirculatoire, soit de Tappareil reispiratoire. II fait saillie clans la 
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cavite branchiale et s’ouvre k sa base dans le sinus sanguin que 
nous venous do signaler.” Further on (p. 312) he discusses the 
homology of this organ and suggests tliat it may represent the 
right ctenidium oi* the right osphradium, but gives no decided 
opinion on this point. A description and discus.sion of the 
significance of this organ will be found on ]>. 864. 

Though he made, as ho tells us, a careful search for it, Lenssen 
failed to discover the supra-intestinal nerv e; but being cautious 
he does not venture to affirm that it does not exist. Nor am 1 
ready to deny its existence, but after searching most carefull}' 
through several series of sections 1 atu iinable to discover a trace 
of it; and it is very j)ossible that this nerve, extremely small in 
JVerlta and the tro[>ical species of Xerithia^ has actually dis¬ 
ap] reared in N, jimnatilis. In the descriptive part of this paper 
1 shall have something to add to Lenssen s account of the left 
branchial ganglion and the osphradium. It is not necessary for 
me to refer at length to Lenssen's account of the circuhitory, 
respiratory, and excretory systems. T'hough somewhat short, his 
<lescriptions of these systems are accurate so far as they go, and 
he is the first author to give a tru(‘ and intelligible account of the 
kidney and reno-j)ericardial duct. 

1 make no sejwirate^ reference to the litemture hearing on the 
anatomy of i^eptarla [XmneeUa), This genus has not been studied 
in detail by any autlior, but Bouvier, Boutan, and others have 
described the nervous system in the works already (juoted. As 
my interest in the Nerilacea dates from some disstK?tions of 
Seplaria which I made foi* the pur}>oses of my class, and jls the 
secondary symmetry accjuiied by this genus makes it a very 
favourable object for describing and figuring the somewhat 
conqdex relations of the ccelom and genital ducts in the Neritacea, 
1 will begin the account of my own work with a, description of its 
anatomy. 

den us Septa uiA Ferussac. 

The species of i.liis genus available for my researches \vere 
#y. borho}iica Bory, A', depressa Lesson, both forming ])art of the 
collections of the Oxfonl Museum, and S. hcnKjftitn’dlei Ilccluz, 
from the British Museum. The number of s})ecimens at my 
dis]>()sal was small, and I unfortunately dissected the only two 
speciiJHUis of Sfptaria horhotttca that I ])ossesse<l before 1 had 
made myself thoroughly familiar with the problems of Neritacean 
anatomy. A s]>ecimen of /S', depressa was cut in horizontal and 
one of /S', bougamvillei in transverse sections. Both these 
specimens proved to be females. Thei*e are some minor points of 
difference in the anatomy of the tw’o species which w ill be referred 
to in due course. 

A dorsal view of /V. horbonica is given in fig. 1 The roof 

* The figure-iminbors 1-09 in tliis Memoir refer to the figure^ on Platen XLVI.- 
LXVl., which are described on pp. 886-837. There is only one text-figure (text- 
fig. 172, p. 865). 
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of the mantle-cavity has been cut through and laigely removed 
to show the principal organs of the pallial complex. The head 
is relatively large; the tentacles shoi*t and swollen at their bases 
the eyes, as in all Neritacea, borne on prominences at the outer 
sides of the bases of the tentacles. Owing to the abortion of 
the visceral spire the animal has acquire<i a secondaiy symmetry, 
which does not, howevei*, extend to the more important systema 
of organs. The right and left columellar muscles, C7n,l and m.r, 
are subequal in size and syrnmetrically disposed right and left of 
the body. The visceral spire is reduced to a triangular mass at 
the posteiior end of the body. To the right side of the mass is 
the ovary, o\\ ; the left side is occupied by the stomach covered 
over by the liver. 

The mouth, situated on the ventral side of the head, is at the 
end of a very short snout, whicli can be scarcely retractile. Tho 
foot is large and oval, occupying nearly the whole of the ventral 
surface behind the snout: it is surrounded by a rudimentary 
epipodial ridge. The operculum is wedged in between the visceia 
and the upper surface of the foot, extending as far forward as the 
posterioi- end of the buccal bulb. It is functionless, at any rate 
as regards the closing of tbe aperture of the shell, but it seems to 
give support to the muscles of the foot, and retains a rudiment of 
the apophyses characteiistic of the opercula of the Neritidje. 

On the dorsal side, after the removal of the roof of the mantle- 
cavity, the single bipectinate ctenidium, the post-torsional left, 
is seen lying obliquely across the mantle-cnvity, its l)ase attached 
to the left side and its free end pointing forward and to the right. 
As in most ctenidiate Keritacea, the })roxiinal moiety of the 
ctenidum is attached by a suspensory membrane to the right and 
left walls of the mantle-cavity, in consecjiience of which arrange¬ 
ment the posterior half of the cavity is divided into an iqipei* and 
a lower chamber. 

The heart, enclosed in a spacious pei'ic.ardial cavity, lies on tlio 
left side, just behind and below^ tlie posterior end of the left 
columellar muscle. It cfinnot be seen in a dorsal view , but its. 
position is indicated by pc. The rectum, after traversing tlie 
ventricle, crosses oblicpiely from right to left just in front of the 
visceral mass, is partly embraced by the complex mass of accessory 
genital glands and ducts, g.d^ and oj)ens by the anus near the 
{interior end of the riglit colimielJur muscle. The kidney^ k\ lies 
between the rectum and the basal half of the ctenidium : it opqns 
by a slit-shaped pore into the low’er eliamber of the mantle-cavity 
close to the right side of the base of the ctenidium, but the 
opening cannot be seen in the drawing. It is j)eihaps necessary 
to state liere that the kidney is the post-torsional left, as has 
been fully i*ecognized by recent authors on Molluscan anatomy. 
It is therefore the homologue, not of the large functional kidney 
of other Aspidohranchia, but of the so-called papillary sac of 
Trochidie and Haliotidie, and of the I'udimentary left kidney of 
the Docoglossa. 



15^08.] 


ASPIDOBRANCH GASTROPOD MOLLUSCS. 


827 


The Alimentary Tract, 

Fig. 2 is an illustration exhibiting the macroscopic characters 
of the buccal bulb, lasophagus, stomach, and intestine. It would 
be possible to write at considerable length on the structure and 
histology of tliese various regions, hut 1 purposely refrain from 
<loing so, although my [)reparations ha-ve enabled me to study 
them with considerable accuracy. Allowance being made for 
small and unimportant differences in proportion and detail, the 
stru(!tiire of the alimentai’y tract of Septaria is so closely similar 
to that of SeritiiiiiwriatiUs as desci-ibed by Leussen (25), that it 
is superfluous to give a des<‘j*iption which would be little more 
than a re})etition of his accurate observations. 1 need only call 
attention to one or two minor points. 1 find that in Septaria^ as 
in JV. flariatiliii, there are seven buccal cartilag(‘s, tliree pairs and 
one median atiid azygos. The smallest pair, discovered for the 
first time by Lenssen, does u(»t strictly belong to the odontophore, 
but lies in the antero-inferior walls of the buccal ])ulb and serves 
as suj>poi'ts for a pair of jmds, covered by a horny (cuticle, against 
which the right and left halves of tlie anterior end of the radula 
work. Jn Septaria there is a small pair of glandidar sacs, one 
on ea(*h side, opening into the lateral extensions of the subr.idular 
diverticulum of tlie buccal cavity. Tliese have been noted by 
Thi(‘le in Xer'ita pkut, but are not recorded by l^enssen in 
yeriiit^a Jlvviaiilia. The oesophagus in Septaria passes to the 
left on leaving the buccal bulb and shows clear traces of the 
larval torsion so carefully described by Amaudrut ( 1 ). Just 
before its junction with the stomach it expands considerably and 
receives three* large ducts from the liver. The (esophagus may 
Vjc said to join the stomach tangentially; hence its aperture is 
prolonged backwards as a wide groove, bounded by thickened 
epithelial lips, which, while they differ slightly in detail, have 
the same relations as are described by Lenssen in Neriiiaa 
Jlariatilis, The stomach of Septaria consists, as is the case in all 
th(* Neritidie 1 have examined, of n dilated cesophageal and a 
narrower pyloric moiety. In the former there is a huge and 
prouiiuent epithelial ridge, descTibed by Lenssen as the ‘‘crete 
stonmeak*,” conspicuous for its triangular appearance in section. 
Its extremely long colummir epithelial cells are always covered 
by a thick a]>[)are/itly ciiticuiar product, wJiich in nppeurnnce and 
composition seems to be similai* to the cuticular lining continuous 
with the crystsilUne style found in so many Molluscs. In Septaria 
there is a small digitiform diverticulum of the (esophageal moiety 
of the stomach, situated between the lower end of tht‘^ “ cretc 
•stomacale ’’ and the upper border of the (.esophageal gioove. 
This diverticulum, which is jirobably homologous with the spiral 
diverticulum of the stomach of Jlaliotis, ajipears to be absent in 
Neritiaa flaviatilis. The intestine and rectum do not call for 
any special mention. The histology of the different regions 
varies, and the variations have been sufficiently describeil by 
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Lenssen. The disposition of the coils of the intestine and their 
relations to the stomach, (esophagus, and radula-sac are indicated 
in fig. 2, as is also the position of the heaH and the fact that the 
ventricle laps completely round the rectum. The radula-sac is 
large and usually of considerable length, but varies considerably 
in (UtFerent specimens. When long it is involved in the coils of 
the intestine and its posterior part always i)asse8 ventrad of the 
(esophagus but dorsad of the stomach. 

The Nervous System. 

The main features of the nervous system have already been 
described hy Boiivier (9 tfe 10) and Boutan (7). The latter 
authoi-, (correcting and amplifying the earlier act*ount of Bouvier, 
describes a supra-intestinal nerve completing the streptoneurous 
condition of the visceral nerve, and gives an amended figure of 
Bouvier’s drawing of the pleuro-pedal nerve-centies. In my 
tn\rlier dissections J failed to identify the sii})ra-intestinal nerve, 
but have been able to follow its course more or less completely in 
my serial sections, and am able to verify Boubin’s statements as 
far as they go. In one parti(‘ular 1 can add to them. Boutan 
traced the supra-intestinal nerve from its origin from the right 
pleural ganglion along the right side of the body, whence it turns 
over the gut towards the left side and coui’ses, as he says, “ dans 
la cavite branchiale, an niveau du tiers inferieur de la. l)ranchie.” 
It is hardly (ioiTCct to say that the nerve passes into the branchial 
('a.vity. After a considerable amount of troulde 1 have been able 
to trace the nerve as t^ar as the osphradium, the precise (difiracter 
and position of the Latter organ having been overlooktMl by 
Boutan. Th (3 supra-intestinal luirve on arriving at the left ."ide 
of the body pisses oblapiely forward in the connective tissue 
\inderlying the integument on tlu? dorsal side of the left 
coluinellar muscle. Near the anterior end (.>f this muscle the 
nerve passes upward, and without any ganglionic enlargement on 
its course, it joins the elongated ganglion underlying the osphra,- 
diiim in the h*ft anterior corner of the nmntle-(!avity. The 
osphradial ganglion is also supplied, as is the case in NerHa and 
Nerititia, by the symmetrical left branchio i>allial nerve, emana¬ 
ting from the left pleural ganglion. This large nerv(‘ traverses 
the eolumellar muscle and passes almost direct to the osphradium, 
where it enlarges to form the ahove-inentioned ganglion. From 
the ganglion a branch passes along the anterior border of tlu* left 
suspensory fold of the cteuidium and may be tiai*ed without 
difficulty nearly to the tip of the latter organ. Another branch 
passes backwards, nearly pandlel to the ooliiimdlar muscle. I 
have not been able to trace this nerve in its entirety, but have no 
doubt that it is the continuation of. the supra-intestinal nerve, 
and joins the visceral ganglion in the vicinity of the iiropore, 
thus completing the visceral loop. If this is the case the strepto- 
neuiy is complete, as it is in jVerita and the larger tropical species 
of Neriiina. 
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In order to avoid repetition of details I will pass briefly over 
the rest of the nervous system of Septaria, In all essential 
features it resembles the nervous systems of Xerita and the 
tropical Neritiiifp, which 1 shall describe in greater detail in the 
subsequent part of this paper. I need only say here, l)ecause 
Bela Haller* has thrown doubt upon these points in liis descrijrtion 
of the nervous system of Xerita ornala^ tliat there is a wtdl- 
defined labial commissure in Hepiaria, and that I can And no 
trace of transverse commissures, posterior to the main anterior 
commissure, })etween the jredal cords in this genus. 

The position and structure of the subpallial sense-organ or 
osphradiiim in the Neritida^ has been correctly described by 
B.n*nai*d (3) and Thiele, but the latter author throws doubt on 
its homology with the ti'ue osphradium of other Mollusca, and 
other authors give doubtful or incorrect descri[)tions of it. In 
Septaria this sense-organ is easily distinguished in transverse 
sections as a prominent ridge of epithelium running forward from 
the anterior end of the left susjjensory fold of the ctcmiflium 
along th(‘ roof of the mantle-cavity and ending only a short 
distance behind tiie thickened anterior edge of the manth*. It 
lies almost in the angle formed by the union of the mantle with 
tlie left columellar muscle, and its position at the inhalant side of 
the mantle-opening is consistent with the function usually 
attributed to an osjdiradinm, that of a sense-organ for testing the 
(juality of the watca* before it passes over the ctenidium. The 
cells covering this ridge are higher, their nuclei are more closely 
crowded together and stain more deeply than those of the 
adjacent mantle epithelium. lender a high powder of the micro- 
scope the (‘pithelial ri<lge can be resolved into three parallel 
strips. The two outer strips (a h and h e in fig. 17) consist 
solely of columnar epithelial cells with granular cytoplasm and 
rather large nuclei. The free ends of these cedis bear cilia, which 
in the groove shown on the lower shle of fig. 17 are longer than 
elsewhere. The central strip {h-h in lig. 17) is largely composed 
of the sam(‘ eleim*nts, but its character of a sensory epithelium is- 
well shown bv the ])resence of a iiumbei* of attenuated sense-cells, 
intersjKU’sed between the larger columnar ctdls. The nuclei of 
the sense-cells are simillei* and more elongated than those of the 
columnar cells: tlndr cell-bodkvs stain deeply in carmine, and in 
many cases it can be seen that their inner ends are jmolonged 
into fine fibrils which traverse the thin layer of niuscle-fibres and 
connective tissue underlying the osphradium and j«iss into the 
(^sphradial ganglion. The size and position of this ganglion at 
the place where it is joined by the large branchio-paIlia 1 nerve 
are shown in fig. 17. 

The respiratory and circulatory systems have been worked out 
in some detail l)y Len.ssen in Xeritiaa Jlin^iatilis^ and their 
arrangement is similar in SepUiria, but allusion must be made 
to one or two points in which Lensseifs account is defective. 

The ctenidium in Septarla is an elongated triangular organ, its 
free pointed extremity directed forward and to the right; its 
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base atbiched to the body-wall on the left side. It consists of a 
flattened axial plate containing blood-spaces, with numerous 
gilMainellse i-unning transversely across its dorsal and ventral 
surfaces. The ctenidium is therefore typically bipectinate. 
Unlike that of iV, flninatilis its posterior half is attached, on the 
left side to the mantle close to its union wdth the columellar 
muscle, on the right side to the lower surface of the kidney, by 
a meuibranons suspensory fold. Thus the posterior part of the 
mantle-cavity is divided into an upper and a lower chamber. A 
large blood-vessel runs along each edge of the axial plate, and in 
the upper and lower wall of each vessel there is a stout band of 
longitudinal muscle-fibres, whi(*h must serve as retractors of the 
gill an<l also assist in the circulation of blood through the gill- 
lamelhe. On the right-hand is the afferent and on the left tlie 
eflerent branchial venous sinus. The two do not communicate 
with one another at the apex of the gill but only by the lacunar 
passages in the gill-lamelh*e and the axial plate. The general 
course of circulation in the gill is iis follows :—Blood is brought 
to the gills from the large venous sinus underlying the kidney 
by the afferent branchial sinus. This sinus does not com¬ 
municate, as may be seen by inspection of fig. 20, with the 
cavities of the axial plate, t‘xcept at very rare intervals, but it is 
in free communication above and below w ith the cavities of the 
gilblamelhe, and its blood passes into these latter and circulates 
through them. The cavities of the gill-lamelhe and also that of 
the axial plate are broken up by numerous ti*abecula" or pni titions 
passing from wall to wall and are bounded by a thin layer of 
connective tissue containing a few* muscular fibres. 1’he margin 
of each gill-lamella is somewdiat swollen and eont jiins a cavity or 
vessel which, as far as J can a.s(‘ertaiii, is continuous from one 
end of the lamella to the other, and also is in fj ee communication 
wdth the irregular spaces below. At the opposite side of the gill 
these marginal vessels open into the efferent branchial sinus. 
Th(? innermost cavities of the gill-L‘imelhe open from j)lae(* to 
])lace into tin* system of lacun.'e in the axial plate, and these, 
uniting to form a laige lacuna near the left edge of the axial 
})late, also open at frecjueift intervals by largo a])eituies into the 
efferent branchial sinus. It is obvious that the blootl on entering 
the gill-lamellaB from the afieroiit sinus may eitlier bike a direct 
course to the efferent sinus by w^ay of the marginal vessels of the 
lainelhe, or may traverse the lacuna* in the adaxial part of 
the lamella*, pass into the system of lacuna* in tlie axial jdate, 
and thence 1)6 discharged into the efferent sinus. 

The distribution of ciliated epithelium on the faces of the gill- 
hunella* is of some interest. Each gill-lamella is an extremedy 
delicate i>late of semilunar form, its straight inner margin 
attached to the axial plate, its curved margin fi*ee and, as 
described above, somewhat tliickened. When one attempts to 
separate the lamelhe by the aid of needles one recognizes that 
their central portions adhere very closely together, whereas their 
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lateral poi*tions are readily parted from one anothei*. When a 
single lamella is separated out, stained and examined under the 
microscope, it has the appeamnce shown in fig. 23, the dark 
central tract with diverging horns being the expression of 
numerous deeply stained and closely packed nuclei in this region, 
in shoi*t, the epithelium covering the kunelhe is not uniform. 
The following arrangement can be determined in section : “The 
lateral tracts of each face of each gill-lamella are clothed by a 
cubical epithelium containing isolated or grou})ed gland-cells of 
oval shape with clear contenis. The epithelial cells of thfsse 
tracts (if th(*y a,i e ciliate<l at all, which J am inclined to <]onbt.) 
hoar exceetlingly short and fine cilia. The thickemed margin of 
the lamella ahvays bears three oi* four “frontal” eells at its 
extreme edge ; these cells, as in the gills of Lamellibrancbia, 
<‘a.i*ry a tuft of short latluu- still* cilia. External to tlii'm are a. 
few cells devohl of cilia, and at the extreme ends of tlu* lamella' 
]ajgi‘ gland-e<*lls alt<‘rnate with the epithelial eells of this legioii. 
Sections thi'ongli the dark median hand with its two horns show 
lliat this is a tract of more columnar cells, closely ])acked togc'tlier, 
Avitli dee])ly staining nuclei, each carrying a tnft of \ery long 
(dirt which interlock with those of the a<lja.cent lamella and are 
the canse of the adlierence noted above. 

Th<*re ai*e no sup|)orting ro<ls or skeletal bars, such as tliose 
dericrihed by jM. F. WcKidward in J^h^nrotonmria, but, as shown in 
fig. 21, the eoriiu'ctive tissue underlying tlu' epithelial cells is 
thickeiu'd near the attachment of each gill-lamella to the axial 
]>late. Inhere is some resemblance between the ai’iangmnent of 
tile lateral cilia in Septaria and other Nei’itida* and in Pl^nro- 
totnaria, and by parity of reasoning the ciliat(‘d tracts of the 
former g«'nns must (litter from tlios(' of Lamellihramdiia in tlie 
same manner t hat WocmI ward lias sIkjwii them to differ in the 
('ase of th(‘latter genns. It is interesting to note the structural 
analogies of gasti’opod and lamellihraiich gills, fn the case of 
the Xeritida' the ciliat<(Ml trac^ts fullil the same functions as the 
(‘iliat(*d discs of the Eilihranchia. Hut tlieir arrangement is 
ditf'enait. 'Flu' eell-niechanism is the same, hut it cannot he 
doubted tliat it has he<*u independently evolved in tlie two 
grou|)s, atfording a good instance of the evolution of similar hut 
not identical structure in similar organs subject to similar 
conditions. 

Lenssen, describing the gills of Seritina Jfftviatilis, has given 
an incorrect account of tlie epithelium, fie figures an almost 
uniform eovering of ciliated c.ells, and among them a few gland- 
(iells. I have found the same arrangement in X. JlarkUilis as in 
and Lenss(ui would appear either to hav^e altogether 
overlooked the ciliated tracts, or to have confused in a single 
drawing and descri}>tion the ciliated cells of the one tract and 
the glandular cells of the other. It is curiously difficult to obtain 
goo(l preparations of the gills of X» fluviatilis^ and if my attention 
had not been called to the subject by the much more obvious 
Proc. Zool. Soc. —1908, No. LIII. 53 
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arrangement of the cells in Septaria^ I should have overlooked it. 
As it is I have identified a similar gill-struotui*e in Kerita pUeata, 
N, variegatttj KerlUna y(tgates, and N. Imigispinosa, The de¬ 
scription given above is therefore characteristic fOr the ctenidium 
of the Neritidte, and will not \>e repeated in dealing with other 
species. 

The branchial nerve, derived from the ganglion underlying the 
osphradium, runs through the suspensory membrane and along 
the outside of the efferent branchial vessel in the free moiety of the 
gill. This lienee has been noted by nearly all previous authoi's, but 
only Bernard has described a neiwe running down the other side of 
the gill, in connection with the aftertmt bnuichial vessel. 8uch 
a nerve, embedded in the dorsal longitudinal muscle, is present in 
SepUt/ria and is shown in fig. 20, hr.n. As far as 1 can determine 
from my sections it communicates with the nerve on the efferent 
side by a slender connection at the tip of the gill. It is thickest 
in the posterior part of the course, and passes into the right 
suspensory membi*ane in the direction of the visceral ganglion; 
but ti-y as J might, 1 could not trace it through the suspensoiy 
memlmine to the ganglion. 

The Clrmlatm'y Sgsiem. 

Lenssen’s account of the heart and blood-vessels in y.fitrlaiilis 
is in all essential features applicable to Sepiaria, I need lay stress 
on a few points only. The ventricle in Septaria is thick and 
muscular and is completely wraj)})ed round the rectum. I wish 
to emphasize this point, because^ some authors have stateil that the 
ventricle is only partially attached to tlie rectum in Neritidic, and 
have contrasted this with the comlitions found in Haliotidui and 
Trochidaj. iVactically the supposed difference does not exist. 

The blood from the efferent venous sin us passes directly into the 
left auricle, and at the point where the efferent sinus joins the 
aui’icle a large pallial sinus, bringing back blood from the numerous 
lacuna? of the roof of the mantle-cavity, o[)ens into it. This 
pallial sinus has been recorded by Lenssen in X, fluviaiilis^ l)ut I 
think he undeirates its importance. In Septaria, at any late, its 
diameter is nejirly equal to that of the efferent branchial sinus, 
and it is connect^ w'ith so extensive a system of blood-lacuna) in 
the mantle that there can be no doubt that the latter is a ^*el y 
important auxiliary organ of respiration. The blood, therefore, 
which reaches the ventricle by way of the left auricle has been 
oxygenated either <luring its passage through the ctenidium or 
through the mantle, but none of the pallial blood passes thiough 
the ctenidium. The importance of the pallial circulation in 
Septaria is further indicated by the relatively considerable size of 
the right auricle. This orgjin, the relations of which may easily be 
ti-aced in sections or by simple dissection, passes from that part of 
the venti‘icle lying posterior to the rectum, across the pericardial 
oavity, and is attached to the left body-wall just at the level of the 
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left posterior corner of the foot. Here it recseives blood from two 
venous sinust^s: the one bringing back blood from the left f>osterior 
region of the body-wall, the other from a considerable system of 
lacunaaiu the posterior jmrt of the foot. The former of these two 
sinuses runs in close connection with the |>osterior lobe of the 
kidney, and it w^ould appear that we have here an arrangement 
whereby oxygenated blood from the mantle is also enabled to get 
rid of its waste nitrogenous products befoi'e it is returned to the 
heart. This is the reverse to what occurs in the case of the blood 
passed through the ctenidium, which is first; purified of its nitro¬ 
genous waste matt.ei* durijig its passage through the sinuses of the 
anterioj* lobes of the kidney and is afterwards carried to the 
ctenidium by the afterent bmnchial sinus. The right auricle, like 
the left, is covered by the glandular tissue of the pericardial gland. 
As Septaria has undergone a considerable amount of detoision, it 
is evident that the |K)sition of the right auricle, and its connection 
with the left and posterior pait of the body-wall and foot, is a 
secondaiy phenomenon, due to its movement fiom right to left, 
in the direction of the hands of a clock, during the process of 
detorsi(»n. In fact, one can only use the term “right*’ in a 
inoridiological sense, to indicate that this auricle would be on the 
right if the typical gastropod torsion had been maintained. In 
the genera Nerita and Xerithm. as wdll be seen, the rudimentary 
auiicle is more distinctly on the right side, but even in these forms 
posterior to the ventricle. The size of the right auricle varies 
much in the Neritida'. It is always present, but in some of the 
tyjdcally marine forms such as Xertta p*ilorortta it is so small and 
unimporbuit tliat it might easily l)e overl(K>ked, and indeed its 
existence has been denied by J^lela Halier. In the tropical 
Neritiiiee, many of which aie semi-mpiatic in habit, spending no 
inconsiderable pai*t of their lives on the rcx)ts of trees above low^- 
water mark, or even alxive high-water mark of nea])-tides, the 
right auricle is larger and iweives the same blood-supply jis in 
Septaria. The last-named genus is one that, according to all 
accounts, has progressed further than any other Neritid in the 
(lirection of a terrestrial life, living as it often does on stones in 
the vicinity of waterfalls where it is only wetted by spray. One 
might cixpect, therefore, that it w'ould exhibit a more marked 
tendency to the replacement of abranchial by apallial I'espinition, 
and such has l)een shown to bo the case. It is of special interest 
to observe the connection betw een a more highly developed pallial 
respiration and the increasp<l size and impoiiiince of the right 
auricle, for, as I shall show' in the second |Mirt of this memoir 
dealing with the Helicinida?, there is every reason to believe that 
in the last-mentioned family, in which the ctenidium is lost and 
the respiration is enth^ly pallial (or, as it is called, pulmonaiy), the 
single auricle that pei’sists is the right and not, fis has generally 
l)een supposed, the left. 

The courses of the main efferent or arterial vessels proceeding* 
from the ventricle, and the venous sinuses in the foot and visceral 



834 


PROF. G. C. BOURNE ON THE 


[Nov. 17, 


cavities, are so similar in Septaria to those described by Lenssen in 
Neritiua fluiHaiilis, that it is not necessary to enter into any 
fui-ther description of them. 

The Hmmomle and Ccelom, 

The cavities in which lie tlie buccal bulb, the (esophagus, 
radula-sac, and the coils of the intestine are, as is usually the case 
in Molluscs, a vast blood-space or hieinocoele. In most Neritidac 
and ill the Helicinidte this space is largely filled up by a parenchy¬ 
matous tissue, which from its structure and position appears to 
be metabolic in function and probably serves for the storage of 
reserve lufiterial. Where present it is aggregated along the courses 
of the chief arterial A^essels, and a certain amount of it is to be 
found suri oundiiig the anterior aorta in Septaria. This metabolic 
tissue, however, is never abundant in Septarkiy and 1 postpone 
a description of it to the section dealing with the* Seritw and 
iVeriti'iue. In Septaria^ and indeed in all Neritida;, tlie large 
hiemocadic cavity does not extend as a wide space into the visceral 
mass of the spire. In tins region neai-ly the wlafie (fi' the space 
contained wdthiu the body-walls is occupied by the ovary, the 
stomach, and the mass of the liver lying above and to the right 
side of the stomach. It is only on thc^ left side that soim* distinct 
posterior prolongations of the luemoc(i*h‘ are visible suri’ounding 
the intestine, thtJ left and lower sides of the stomach, and the 
radula-sac. The great anterior hajmocudic space surrounding the 
pharyngeal bulb and the greater j)art of the coils of the intestine 
is often referred to by writers on niolluscan anatomy as the 
anterior body-c;i vily, and allusion is sometimes made to a. sort of 
diaphragm or pirtition shutting oft* this anterior cavity from the 
visceral cavity behind. In fact, there is no definite dia}>hragm or 
■dissepiment, and the a})[)earance of oiu* is due to a somewhat 
complex union of muscular membmnes connected Avith tdie kidneys 
and genital ducts, but particulaidy to a large vtmous sinus with 
muscular w^alls passing fi*oin the right towards the base of tlie 
ctenidium. In this space lies the elongated visceiiil ganglion. 

'rbeoretic^iilly the vis(M*ral iucinoccele is to be* ivgarded as ti 
imitinuous .s])acc, the hinder part of wdiich is filled np by the 
stomach and liver. This can be understood by 3’eference to fig. 41, 
illustrating a liorizontal section through the ventral ])ai't of the 
body of Neritina gagates. 

With regard to the C(x*loni, Lenssen observes wdth much truth 
that in Nerliina jluviatilis it is the most extensive space in the 
whole body. ‘‘ En avant,^' he says, “ elle (la cavite peri(;ardi(]ue) 
se prolonge jusqu’a la base de la branchie, et de lit, s'clargissant 
de plus en plus en arri^re, elle s’etend sur toute la largeur du 
corps et divise raiiimal en deux portions bien nettes. Sa- ptiroi 
sup(3rieure se confond avec la base du I’ein et se prolonge sous 
Tuterus; elle separe le rein dufoie. 8a partie iuferieure, chargee 
de pigment, enveloppe le massif forme par les circonvolutions de 
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rintestin et du stu! radulaire dans hi, region finterieiiie dii corps 
ei se proloiige en nrri63‘e jnsiiu^a V origins du rein.*’ This 
description is toleiubly exact, })ut the ramifications of the cadomh^ 
cavity are extremely diflicult to make out in and a much 

clearer jiicture of the extent and relations of the cielom can he 
obtained from the more symmetrical Sf^ptnrta. In this genus, as 
may l)e seen in iig. 4, the c«‘lom is, relativc^ly to the size of the 
b(»(ly, a vast space extending from i-ight to left across the entire 
width of the A*isc(‘ral mass. 

Two divisions can b(^ recognised, the* pei icardial and the gonadial 
CO lorn. Tin* former lies to the left; it is travm’sed by the bend 
of the rectum, contains the iu*art, and communicates by tlie reiio- 
jrericardial duct with the kidney. The gonadial division of tlie 
(•(cloiri li(‘s on Ihe right, and may be destnila'd in gemu’al terms 
a,s inter vening Iretwemi tlie liver and o\ai*v and fhe dorsjil body- 
wall in the region of the \iseer-al mass (fig. 4, //.ce.). Near the 
airterior border of tin* visceral mass it for*ms a, sjiacious ca,vity 
extending downwai*d on the right side of tin* Irody to the level of 
the floor of tin* visci'ral hfemoeo-le, and h(*rv it enter-s into 
I'eumrkable i*elations with the oviduct. As slmwn in tigs. 3, 4, 
and T), tin* (»vi(luct, which pni*sn(‘s a nearly straight course*forward 
from the ovarv to the accessory genital a]r])Mi*atn.s. cr’osses the 
goiradial cfclonr, and at this point ojrens into it by a distinct 
l)ut short and nai'row ovidnco-codoirric duct, the details of 
w^hich ai*e indicateel in fig. 5. Tlie duct is Hneel by a cubical 
epithelium liearing fiire cilia, aird this, iu*ar its opening into the 
gonadial division of tire cielorn. is r*eplaced by an (‘]>itiielium 
c,ont,'lining closely crowded, deeply stained nuclei and beainng 
longer* cilia. The similai*ity hetwei'n this ovidueo-cfploiitic furrnel 
and duct ami the ivno-perieai'ilial canal of the left site is obvious, 
aird affords (widence of the foi*mor existence of a right kidney, 
into wtiieh, as in otlua* Khipidoglossa, the ov’a were discliarged to 
find th(*ir way to tire exterior l»y the I'iglrt nropoi*e. The full 
signifioanee of these relations wdll Ire dealt with further on ; it 
neeil only be said hero that tin* existence of an oviduco-cadomic 
funnel, ojrening into a special divdsiorr of the crelom, is not 
jrarallelled in any other adult (lastr’opod, exc(*jjt the allied gener*a 
Xent(f and XfrHlna. 

The perdcai'dial division of theendorn is of ]ai*gesiz(‘: it extends 
forwai^l to the base of the ctenidium and is continued for* .some 
little distance alorrg tin* left eilge of the latter, par*allel to tire 
efl(‘r*ent bi*anchial V(*ssel, as a irarrow div^ei't-icidum. Posteriorly 
the }>ericardial cavity extends along the left side of the stomaclr 
nearly to the pointed extremity of the viseei-al mass. The 
gonadial divisioir of theemlom is a more iri*egular cavity. In the 
anterior pai*t of the visceral mass, immediatrdy Ixr'hind tire 
accessory genital oi'gans, it is of eonsi(h*rahle vertical depth, 
reaching from roof to floor of the visceral sac in front of the 
liver and ovary. A little further hack it extends over the liver 
and ovary and to the right of the latter as far as the floor of the 
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visceral sac, but on the left it appears in sections only as a narrow 
cleft rea<3hing as far as the rectum. Posteriorly the gonadial 
ccelom gradually becomes smaller and smaller, as the liver and 
ovary project further into it, and eventually it is reduced to a 
compamtively narrow space l)etween the rectum above and the 
radula-sac and liver below. In the region of and behind the 
ventricle the two divisions of the eodom communicate freely with 
one another by a large slit-like passage which, as shown in fig. 4, 
lies dorsad of the stomach. The pericardial floor leading to 
it is deeply pigmented. 

The Ej'cretory Syniew. 

The kidney in Sepiaria is more ejusilv studied than in .any other 
member of tlie Neritida*. and my investigations confirm the 
correctness of LeIlSsen^s somewhat brief account of this oi’gan in 
NeritinaJlmnatUi^, The ki<lney of Septana is an elongated organ 
lying transvei-sely across tlie j^osterior third of the body, closely 
attached tf) the left and anterior side of the re(*tum where the 
lat+er passes across from tlie peidcardium to join the complex mass 
formed by the accessory genital organs (tig. 1, /C.). I'lie left ami 
posterior end of the kidimy lies close below the dorsal body-wall 
(fig. 4, /r.); its right and anterior moiety passes into the dorsjil 
wall of the mantle-cavity. Throughout the whole of its extent it 
is in close relation to the pericardial division of the codom. 
The kidney may be described in geneial terms as a. tidndar organ 
bent upon itself in such a way that its two ends art^ ant erioi* and 
open respectively into the mantle by the uroj>ore .and int(» the 
j)ericar<lial division of the crelom by the rem)-peri(‘ai’dial duct. 
Only the dorsal limb of tbe tube is glandular, its (*avity being 
traversed by a number of deep infoldings of its latei’al walls, which 
in turn give ofi’secondary folds (tig. 18, K.). There is nocjuestitm 
of an .acinous structure such asha.sbeen describerlin Xerita ornata 
by Bela Haller (20). As Lenssen Xeritina jitirlaiilis^ 

the partitions which cross the cavity of the glandular part of the 
kidney of Eepiaria^ though they may sometimes ap]>ear in sections 
To cross from wall to wall, .are r(*ally infoldings of the lateral walls 
terminating in free edges within the cavity of the kidney. Tlie 
whole of the glandular ]>art is surroiiniled by a system of blood- 
sinuses (fig. li), 6.,s/.), connected with smaller sinuses running in 
the partitions, and a distinct sinus or vessel may often lie re(‘og- 
nized along the free edges of the latter. The epithelium clothing 
the walls and partitions of the glandular part of the kidiuy is 
non-ciliated, but is not of uniform character thx*oughout. Jn the 
right ami anterior moiety of the kidney the cells are dilated by 
the pi'esenc(* of a large transparent vacuole at their free ends ; the 
nucleus li(?s in the basal jiart of the cell, stains faintly, and is 
surrounded by a small amount of cyttiplasm. In the left and 
jK)sterior moiety of the kidney tlie (’ells are more jirismatic, ai e 
less vacuolated, their nuclei stain more deeply and are situ.ated 
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neiirer to the mhldle of the cell-body. The difFei*ent appeainiice 
of these two regions of the glaudular part of the kidney, as seen 
under a low po>ver of the microscope, is represented in fig. 18. 
It may be thought that this apparent distinction is due to a 
<Ufterence in the secretory activity of the cells, but I have found 
it to be so constant a feature in the difierent species of Keriia 
and ^*eritma tliat 1 liave stmlied tJiat 1 think there must be 
some functional difl'erentiation bet\\(‘en the two regions. The 
ghindular part of the kidney opens posteriorly into the non- 
glandular pait or Idadder, tlie latter being a, large flattenetl sac 
of irrt^gular form running foi‘ward l)etween the glandular part 
and the jjericardiuin. It is this sac which Perrier (lescri])ed as a 
closed cavity interposed between the kiclney and the pericardium, 
ami llela Haller was scarcely more correct in identifying it as the 
remepericardial duct. Aiiteiiorly the bJa<hl(‘r expands towards 
the right (fig. Jfi) to form a diverticulum lying below and }>ebind 
tbo venous sinus in wbicb the aseemling j»ortioii of the sub- 
intestinal nerve is eontained. The tougli membranous walls of 
this diverticulum of the kidney-sac and of the venous sinus form 
together with the anterior wall of tlu'gonadial cudom tbeso-etdled 
diajdiragm referred to on p. The h^ft anterior corner of the 

hladd(‘r passing hcdow the glandular )>art turns u]>ward as a 
narrow passage lying between the latter and the base of the 
<*tenidium, and twisting ovtu* tt> the idght oj>ens into the lower 
elmmhei* of tin* mantle-cavity by the uropore Ixdow and to the 
left of the afiei*(»nt branchial sinus. By far th(‘ gr(*atei* part of 
th(* hladd('r is lined by a ntm-ciliated fiat ejutludium, but in the 
<lnct leading to the nrojume this is i*e]daeed by a eiliat(‘(l epithelium 
eom}a)s(Mlof vtu y long attenuated and transparent ciliated cells. The 
r(mo-perieardial canal, as is the ea.s(‘ in all Xeritidie, is very large. 
It <)j»ens, as shown in iig. 18, rp.c., into the anterior end of the 
glandular ])art of the kidney; thenc(‘ running to the left and 
])osteriorIy, it htcomes closely attache(l to the wall of the duct of 
the bladder in the \icinity of the uro])ore, and! w’isting down wards 
and inwju-ds it <lescrihes an ^"i'h.aped cui've and opens by a w'ide 
eiliat(»(l a])erture into tin* base of the ant(‘rior divertienlum of the 
])ei’icard]al cavity referred to ahoveas extending forwai’d alongside 
the efiei ent branchial sinus. TJie epithelial cells of the reno-peri- 
eardial duet are very large* and each heiirs a tuft of long stiff*cilia. 
L'Missen has givei\ a figure of this characteristic e]>ithelium in 
yerillua flucittiiUs, and elescrihes it as a good exam])le of a 
di.scontinuous e]uthelium. His figure* is a good ivj>resentation e)f 
the appearaiu'e \isually seen in sectiems, hut from wdmt I have 
stHui in senne well-preserve^d specimens I think that the ap}»arent 
eliscontinuity is elue te) contraction preMluced by re*agemts. 

ltfolle)vvs from the ahewe descriptiem that the kidney of 
(the kidney of e)ther members eif the Neritielie is similar) is ne)t a 
simple glandular sac, hut is eemiposed of a glamlular and non- 
glamlular part the rela-tieuis of whioli are very similar to the)se ob- 
serveel in the lamellibranchiate kielney. In Septaria hoagainriUei 
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there is no communication between the anterior ends of the 
glandular and non-glandular parts. The exception is shown in 
lig. IJl, representing part of a horizontal section through 
depressa. In this the terminal portion of the non-glandular part 
is seen to communicate with the glandular pirt by a small but 
perfectly distinct orifice in the vicinity of the renal aperture, of 
the reno-pei icardial duct. J can find no trace of such an orifice 
in S. bodf/aimullel, but it occurs in seveitil otluu* Neritida\ It is 
not an accidental rent in the wall, the (‘j)itheliiun 2 >assing in 
unbroken continuity round the lij)s of tlui orifice. 

It is now so generally understood that the kidney of the 
Neritida' is the post-tf>rsif>nal left, that it is not necessary for nu^ 
to insist upon the further evidence in support of this ojnniou 
derivable from th(j facts just mentioned. But it is 2 >erhaps 
necessary to allude to the (|uestion as Fleure (17) in a compara¬ 
tively recent paiuu- has atteni])ted to pro\*e that the single kidney 
of the Keiitidaj and Pe(‘tinibranchia is the left post-toisional 
and coiTesjKinds with ihe large fnnetional left kidney of most 
lUiipldoglossa. Unfortunately for his arginneni his pa 2 )er is 
followed by that of Miss Drummond (13), in which tlu‘ fact 
previously insisted on hy \on Krlangta* (14) is jdaced beyond all 
doubt, namely that the existing kidney of Pidudiaa (and 
invsumably of other Peetini])ran(*hs) is tlu‘ post-torsional left. 
The rudiment of the i>ost-torsional right kidney beeomese()nvei‘t(»d 
into the genital duct in the course of emhryonic d(‘\(*lopment 
It is deal*, from the la esence of the o\ idueo-eu'lomie funiu'l. that 
the same thing has hap 2 )en€‘fl in the Neritida*. 

The Geueratlre Or(jaHs. 

( Jilsou (18) was th(‘ first to giye an intelligible account of the 
female generative organs of and tladi* structure 

was subse(|uently worked out in great d€*tail by his jaipil Lensseii. 
More lately Thiele has describe*! these organs in several sptn-iesof 
NeritidfC, including Septaida {Xavivella) parva and mdforhicnlaris, 
A further description wonhl therefore seem snperlliioiis, were it 
not that Septnria differs in some not iinimjiortant 2 «^*’fi<*idars 
from ^eritiaa, and Thiele's aceount of the former gciius is little 
more than a brief note, omitting liistologicnl detail, and, m(»reover 
defective in at least one very imjiortant j)articnlar. Moreover, as 
a result of a com^iarison of L(*nsseii’s and Tbieh‘’s work with my 
own and of an attempt to homologize the different cavities, ducts, 
and glands in the difi’erent forms that I have examiiUMl, 1 have 
come to conclusions somew'hat different from those of tluj two 
authors named, and have to suggest a new noiueii(*lature for the 
*lifferent parts. Gilson and Lensseii have* shown tliat the female 
ducts of Xeritiua fluvlatilis are eliaulic; Thiele has made the same 
statement for Xerita and Septurla. A reference to the diagram 
(fig. 3) will show that the female ducts of Septaria are triaulic 
There is the large ociposltory aperture {Ov,ap,)^ through wliich the 
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eggs enclosed in their egg-shells are extnaled ; the copulatory or 
vaghitd aperture {mgjip,)^ through which the sj)erin of the male 
is rec(*ived ; and a thini minute apertui’e (ap.de.) situated further 
back, wliose function 1 cannot determine : 1 shall refer to it as 
the aperture of the ductus enigniaticns. T'his third aperture is 
not present in N^rlthia Jfuviatilis nor in the irifirine species of 
iVerita. but is present in all the fresh- or brackish-water tropical 
species hitljerto classeil as AWiiiua. To begin with a descri])tiou 
of the diagram, lig. 3. The ovipository a})erturo leads into a vast 
pouch with thick glandular walls. This has bet*n cfdled the 
“ uterus by (iilson and Ijensseii, the ‘\shell-gland l)y Thiele. As 
there is no doubt that the egg-shell is formed from the secretion 
of the glands opening into this cavity the latter nam<* is aj»pro- 
priate, but it will avoid confusion if J borrow a name from an 
analogous stiMicture in the Platyhelmia and call it the “ ootype.” 

A ilattened saccular diverticulum (ap.s.)^ lying on the right 
side of the t(*rniinal part of the ootype, opens into the latter not 
far from the o\’ipositorv aperture. In the sjuries I examined it 
is of small size and does not contain coiuTetions or foreign 
bodies, hut it is clearly homologous with tlie “ poche a ci'istaux 
of Lenssen. and 1 shall refei* to it {is tlu' crt/staf-sur. In Serita 
{Uid Xerii'nia it is rel{itiv(‘ly Ijirge and tilled spherical 

ciyslalliiK? bodies. Thiele calls this ssic the uterus, but the name 
is iimjijirojirijite, for there is no evidence whatever tlmt the o\'a 
{ir(‘ ])assed into it-. 

The relations of tin* ootV|)e may lx* studied in the serums of 
triinsviuvse s(*ctions (figs. b-12). Antiuiorly it lies above and 
])artly embrsices the r<*ctum. Jn this region its widls sire very 
thick and glandular, its cavity large, ciescentic, jind sinifile. 
Further hack it lies to the right of and ajiart from tin* rectum, 
and its cavity Ix'conu's more complicated in form. 'J'he whole 
organ is sjiii'ally twisted, so that the concjivitv of the (‘rescent, 
which w’jis at first dir(*cted downwards, is in tig. 9 directed 
upwards. Jn tig. 10 the h*ft-hand (‘orn(*r of the cjivitv is s(‘en to 
be prolonged into ;i diverticulum, which in tig. 11 turns slnirply 
to the right and runs bjick parallel to its foi’iner courst*. Fi-om 
this, which maybe described as the terminal part or fundus of the 
ootype, t;W’o jiassage's are given oil’ in ditlerent directions. The 
one, which 1 .shall cjill the egg-duct, leads to the oviduct and 
through this to the ovary. 3'h(* other establish(‘s a connection 
with the vsigina Jiml ductus enigmaticus {ind serves for the admis¬ 
sion of s[)ermatozoa to the fundus of the ootype. 

The egg-duct (eg.d. in figs. 10 13) is cluiracterized by the 
different forms of gkimhdar ti.ssue constituting its w'alls. Its 
opening into the cavity of the ootype is embraced by a glandular 
thickening distinguishabh^ from the fact that its cell-contents do 
not stain in any of the ordinary dyes : this 1 call ihe cUar gland. 
As shown in figs. 11, 12, 13, it is largely situated in a tongue- 
shajied projection of the right-hand wall of the fundus, which 
appears to function as u valve guarding the pjissage fiom tho' 
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funduiD into the egg*duct. The dorsal side of the egg-duct k 
capped by a considerable glandular mass whose contents 

stain deeply in heematoxylin : it may therefore identii^ed as a 
mtbcous gland, Beyon<i this is a narrow ring of glandular tissue 
whose cell-contents stain bright rose-red colour in eosin and 
carmine dyes: for this reason I shall refer to it as the rose- 
coloured glaml (figs. 12-14, rc.gL), Beyond the rose-coloured 
gland the egg-duct dilates to form a distinct chamber with thick 
glandular walls. This chamber corresponds to the premiere 
ampoule of Lenssen ; 1 shall call it the thalmnm (figs. 14,16,16, 
th.). It occupies the right-hand pasterior corner of the genital 
complex, and the gland surrounding it may from its position and 
staining-propei’ties be identified as the vitelline gland. The 
oviduct^ a narrow tube lined by a columnar ciliated epithelium, 
emerges from the lower left-hand corner of the thalamus, runs 
towards the left, is thrown into a few convolutions, then turns 
sharply Imckward and downward and enters the connective-tissue 
layer forming the floor of the large right extension of the gonaclial 
ccelom. In its |»isKnge below this coelomic space it gives oil’ a 
short braiK'h to the right, which immediately opens into the 
coelom by a ciliated oviduco-cfelomic funnel (figs. 3 4, od,c,f,). 

Beyond the oviduco-cielomic funnel the oviduct bninchea 
repeatedly; the branches subdivide and end in a nmnl>er of 
claviform acini lined by a germinal epithelium and containing ova 
in all stages of develojuaent. 1'he ovary, thus constituted, is a 
fairly extensive organ lying to the i*ightof the liver and spreading 
for some distjince over its dorsal surface. 

The second jwissage leading out of the fumlus of the ootype is a 
narrow thin-walled tube which passes to the right and immediately 
dilates to form a me of considerable size lying between the 
posterior end of the ooty{)e ami the rtKrtinn. As this sju* always 
contains free sperniatozoii in gxeater or less abundance, it. may l)e 
called the sperm-sac. Its walls are thin, usually much folded, and 
lined by a simple cubical ciliated epithelium without any ti*ace t)f 
glandular structure. In longitudinal section it is seen to be 
U-shaped. 

From the bend of the U a short duct is given off posteriorly. 
It has thick muscular walls, and ends in a thick-walled dilatation, 
filled with spermatozoa. This is the receptaculirm semutis 
(= spermatheca of Gilson). The limbs of the U are prolongeil 
forward as two narrow ducts, which acquire thick muscular walls 
and open separatcjly into the mantle-cxivity. The outer or right- 
liand duct corresponds to the “connecting duct” of Gilson and 
Ijenssen. 1 shall call it the vaginal canal. The inner or left-hand 
duct is not repi’esenteil in Serita or in Neritina Jlmnalilis, 
and as its function is obscure I have named it the ductus 
enignmticiis* The two ducts run forwai’d close to one another and 
to the rectum. The ductus enigmaticus is relatively short and 
•straight, and eventually opens into the mantle-cavity by a minute 
pore situated on the ventml side of the genital complex and some 
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distance posterioi' to the anal and ovipository apertures (fig. 6, 
ap.de.y The vaginal canal runs parallel to the ductus enigniaticus 
as far as the opening of the latter, and then bends abruptly back¬ 
ward. Its lumen becjomes very narrow, and its muscular wall 
relatively thick; after a short coui*se backward it opens by a 
minute pore into a sac («p.s.), which corresponds to the c<3pula.tory 
vesicle of Gilson and Leiissen,the receptaculum seminis of Thiele. 
Ah may l)e seen in the diagram, it is the dilated posterior end of 
the vagina (ra^.), and is of small size in Septaria borhonica and 
hongainvlllei. But in the tropical in Nerita^ and, 

according to Thiele, in Sejttaria pama it is relatively of enormous 
size and imariably contains a number of spermatopbores of 
complex structure. Hence 1 shall call it the S 2 >erm.atopkorp,- 8 ae^ 
although I have not found a trace of spej inatophores in any of the 
specimens of that I liave examincid. The lumen of the 

sperniJitophore-sac gradually tlimiiiishes anteriorly and passes 
without sensible alteration of structure into the vagina, which 
opens into the inantle-(?avity by the vaginal a[>erture situated on a 
prominent papilLi some little way in front of the anus. 

Gilson has given a clear account of the proc^ess of fertilization 
in yeritwa ffuriatllis. Owing to the small size of tlie sp^'rmato- 
pbore-sfic it must be somewhat different in Hpptaria harbonica 
and hougainriUei. The spermatozoa must be deposited by the 
male in the vagina and must ti’avel byway of the vaginal canal to 
the receptaculum s(*minis, where they are disposed, just as Gilson 
describes, in a, very regular maimer, all heads turned towards the 
centre of the vesicle and all tails directed outwards. At the time 
of impregnation the spei'iiiat^izoa must be passed, by contraction 
of the muscular walls of the receptaculiiin and its duct, into the 
fundus of the (Kitvjie and thence into the egg-duct, where the ova 
are fert ilized. The function of the ductus enigmaticus can only be 
guessed at. It may serve to admit water into the cavity of the 
sperm-sac, or contiariv ise may serve for the expulsion of fluids 
accumulating in the sperm-sac. 


Hifitologg of the Gen ital Ducts, 

From what precedes it will have been gathered that there are 
five difter<‘nt kinds of glands on the course of the ootype and 
egg-duct, viz,, the vitelline gland, the rose-coloured gland, the 
mucous gland, the clear gland, and the ootype or shell-gland. 
Similar glands occur in the N^^me positions in all the Nerituhe I 
have studied, including Jluriaiilis, The histology of the 

shell-gland of the last-named species has been correctly described 
by Lenssen, but he gives a very summary, and, in the case of the 
vitelline glatid at least-, a somewhat incoii-ect account of the 
remainder. The important thing is that all the glands are of 
the same fundamental structuml plan, and only difter from one 
another in the proportions and etaining-properties of the cells and 
the secretions produced by them. It may therefore be inferred that 
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the commtinlty of structure is due to community of origin ; and if 
it can be shown tlmt there in a transition between the secretory 
epithelia of the glands and the epithelia of other regions, there is 
a presumption in favour of the view that the glands are derived 
from those otliei* epithelia. A transition can be demonstrated 
between the epithelium of the mantle-cavity and that of the 
shelhglfiml. The epithelium lining the mantle-cavity differs con¬ 
siderably in different parts, but in the neighbourhood of the 
ovipository aperture it consists of fairly high columnar ciliated 
cells, among which are numerous gland-cells with grajiular contents, 
which ill Septaria stain bright gi*een in picro-indigo-carmine. 
This epithelium is continued over the lip of the ovipositoiy 
aperture into the terminal |>a,T*t of the lumen of the ooty|)e, and, 
extending fuHher down on the right side than elsewhere, forms 
the lining of the crystal-sac. EIsewlitTc it (piickly undergoes a 
change : the gland-cells disappear, and the ciliated cells increase 
in length, l>ecome attenuated, and are separated by considerable 
intercellular spaces (fig. 24). This simple ciliated epithelium is 
continued downward for some little distance, and only gradually 
becomes complicated by the appearance at first of a few club- 
shafied gland-cells lying between the ciliated cells. The gland- 
cells contain large granules, highly eosinophilous, or staining^ 
bright green in picro-indigo-carmine. The gland-cells soon 
liecome more abundant, and some of them, while retaining their 
connection with the surface, tend to take up a deeper position. 
Tlieii* swollen inner ends, containing the nucleus and most of the 
cytoplasm, pass through the thin layer of muscle-fibres under¬ 
lying the ciliated epithelium and embed themselves in the 
surrounding connective tissue, their distal ends being drawn out 
into fine tubes which pass between the ciliated cells and ojien into 
the cavity of the ootype. In good preparations the walls of these 
tulies are quite distinct, and each tube contains a single row' of 
eosinophilous granules, but swells out in th^ intercellular s|>ace 
between the ciliated cells, so tliat it ajijienrs terminate in a 
clavifonn vesicle distended with granules (fig. 25). A little 
further down the gland-x;ells inerea^se in number and form groups, 
and these groups passing into tlu) suri'omidiug connective tissue 
form at first shoi'ter, but in the greater part of the ootype 
relatively long, club-shaped masses suiToundiug its cavity. 1'he 
club-shaped masses have the appeai'ance of and have been 
described as crypts, but are not to be I'egardeil as such, for w'hat 
appears to be the cavity of the crypt is oocnpierl by the tubes, and 
there is no lumen into which the secretion is discharged, but each 
coll has its own duct opening on the surface. This may readily 
be seen in transverse sections of the so-called crypts in gooii 
prep,rations. It would l>e more correct to describe each group of 
(^ells as a bunch, the deeper cells having very long hollow stalks 
and the more superficial cells shorter stalks;. all the stalks pass 
between the cili ited epithelial cells, become slightly swollen, and 
open on the surface. The manner in which this somewhat 
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elaborate ai‘rangement is derived from a comparatively simple 
mixed ciliated and glandular epithelium is very well shown in the 
terminal cliamber of the male ducts of Nmnta (fig. 52). Precisely 
the same fundamental structure is found in all the glands on the 
course of the female ducts. In the ootype gland the cell-bodies are 
coarsely gianular and stain deeply in htematoxylin, the granules 
of secretum are highly eosinophilous, and the ciliated cells are 
moderately long. In the “ clear gland ” the cytoplasm of the 
gland-cells is scarcely granular, is not stained appreciably by any 
•of the ordinary dyes, the ‘‘ stalks ** or du(‘ts of the cells are 
relatively large, their contents clear and unstained by reagents. 
Tlie ciliated cells are somewhat widely spaced, and conspicuous 
because they are not hidden by gmnules in the secreting ducts 
(fig. 27). 

In the “ mucous gland ” the bunches of glandular cells are 
large ; the gland-cells are djirk and granulai* and theii* cytoplasm 
stains deeply with h«?inatoxyliu and picro-indigo-earmine. The 
secretory granules are not so large as in the uterine gland, are 
of unetjual size, and as they are not eosinphilous, but stain blue 
with picro-indigo-carmine and deeply with lia^matoxylin, tliey are 
piobably mucinogenous. The ciliated epithelial cells between 
which the unicellular duets run are very much elongated. 

In the “ rose-coloured gland the bunclies of gland-cells are 
nitVmr small; their cytophisni stains rose-pink with })icro-indigo- 
carmine, carmine, or eosin ; tliey are not granular, and tlieir 
ducts contiiin a non-granular coagulum whicJi is highly eosiiio- 
philous. The ciliated (‘ells are 8hoi*t. 

In the ‘‘ vitelline gland ” (fig. 28) the cell-bunches are of 
moderate size ; the gland-cells have a reticular cytoplasm staining 
faintly witli ])icro-indigo-carmine or haunatoxylin ; the secretory 
granules are small, of equal size, and faintly stained by the 
reagents mentioned ; the ciliated cells forming the boundary 
epithelium are clearly defined and of modeiate length. 

It is evident tliat, although it is not jx)ssible to attribute precise 
functions to the difierent glands, they are to be regjirded morpho¬ 
logically as difierentiations of a tract of mixed glandular and ciliated 
epithelium, the histological characters of which are such that it is in 
the highest degree probable that it has been formed as an invagi¬ 
nation of the niantle-e])ithelium—that is to say, of the ectodei’iu. 
The histology of the vagina, vaginal duct, speim-sac, and ductus 
eniginaticus is (]uite different. These organs ai-e non-glandular, 
and are all lined by a very similar ciliated cubical epithelium, 
which at first sight does seem to he veiy similar to the epithelium 
of the oviduct, and different from that of the mantle-cavity. But 
a careful examination with high powers of the microscope shows 
that they are different. In the oviduct the cytoplasm of the cells 
is differentiated to foi*m a distinct refractive external border, the 
cilia are longer and stouter, the nuclei are more elongated and 
stain more intensely than is the case in the bursa copuktrix and 
the ducts leading from it. Moreover, when the vaginal duct is 
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traced to ite aperture, wliich in Sepktria lies some way iu front of 
the anal and ovipository apertures, the epithelium of the duct^ 
is seen to pass without any distinction of histological character 
into the epithelium of the adjacent part of the mantle-cavity, 
which latter is not in this place glandular, as it is closfc by the 
anal and uterine orifices, but is a simple ciliated columnar 
epithelium resembling the epithelium of the terminal portion of 
the vaginal duct in the minutest particulars. The ductus enig- 
maticus opens into a region of the mantle in which the epitlielium 
has been greatly modified by the abtindant development of long 
beaker-shaped mucous cells, and in this case the transition from 
the epithelium of the duct to that of the mantle is abrupt (fig. 6). 
From a consideration of these facts I am inclined to the opinion 
that the whole of the sperm-sac and its two ducts is also formed 
as an invagination of the mantle-epithelium, and that therefore 
the whole of the accessory organs contained in the genital complex, 
with the exception of a short length of the oviduct, are ectodermal 
structui'es secondarily attt\ched to the oviduct; and in this I differ 
from Thiele (89), who regards the whole of the vagina and sperm- 
sac (which he calls the receptaculum seminis) as the representative 
of the right kidney of the Neritid«e. There can be no doubt that 
the distal portion of the oviduct repi’esents a part, pi*obably the 
terminal part or duct, of the right kidney. The existence of the 
oviduco-ccelomic funnel is sufficient evidence of this homology. 
But in my opinion the limit between kidney derivative ami 
ectodermal derivative is indicated in Septaria by the opening of 
the oviduct into the thalamus. Here there is an abrupt change 
in the histological character of the epithelium, and a reference to 
figs. 3, 13, (k 16 shows that the thalamus and the egg-duct 
intervene between the oviduct and the sperrn-sac. 1 have given 
strong reasons for believing that all the glands of the thalamus and 
egg-duct are derived fi’om the ectoderm; and if I am right this 
circumstance militates against Thiele’s view ihat the spermato- 
phore-sac repre.sents the right kidney, for it can hai’dly he 
maintained that ectodermal structures have pushed tlieir way into 
the primitive kidney a^id divided it into two widely separatojl 
parts, one opening to the exterior, the other communicating with • 
the coelom by a ciliated funnel. 

I am unable to give a description of the male organs of Septmria^ 
as all the specimens that I have examined by means of sections, 
were females. 

From an inspection of fig. 4 it might be infen*ed tliat the 
extensive tubular gland lying in the dorsal body-wall to the right 
of the rectum, and therefore occupying on the right side of the 
body a position similar to that occupied by the kidney on the left, 
is a nspresentative of the glandular paH of the right kidney. 
Such an inference, however, cannot be sustained. The histological 
cluuucters of the gland in question are indistinguishable from 
those of the hypobranchial mucous gland of other Rhipidogloss 
(e, g. Fissured). The anterior lobe of the gland lies immediately^ 
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behind the genital complex—some of its tubules are seen in* 
figs. 15 & 16,—and its duct issues from the antenor lobe, passes, 
ventrad of the receptaculum seminis, and opens into the right- 
hand side of the mantle-cavity just below and to the right of the 
oviduco-cmlomic funnel. It will be observed that the gland in 
Septaria lies on the right side of the rectum, and cannot therefore 
be the exact homologue of the hy[K>branchial gland of the 
Trochidue, which lies to the left of the rectum, between the latter 
and the left ctenidium to which it is i-elated. It must mther be 
regarded as the homologue of the right hypobranchial gland of 
the dibranchiate Rhipidoglossa, and it seems probable that it 
represents the ftdditional gland of the right side described by 
M. F. Woodward (41) in Pleurotomarui, The right hypobranchial' 
(or additional hypobranchial) gland should be related to the right 
^enidium, but this has apparently disapj^ared in the Nei*itida», 
I cannot find an}' vestige of it in Septaria^ but in various species 
of Nemia and Nentina there is a small vascmlar organ projecting 
into the mantle-cavity close to the a{>ertnre of the hj’pobranchial 
mucous gland. This has been described in Xeritina jtuviatilis 
by Ijenssen under the name of the “ organe creux,*’ and 1 shall 
show in the latter half of this paj)er that partly on account of its 
relation to the hyprobninchial gland thei'e aie good reasons for 
regarding it as the vastige of the right ctenidium. 

(lenem Nerita Adanson and Neritina Lamarck. 

It woidd l)e jK)ssible to give a detailed account of numerous 
minute differences in the alimentary tract, minor branches of the 
liei’vous system, excretory organs, «fec. in the various spc^cies of 
Xerita and Xenlina that I have studied ; but the enuiueiution 
of these details would be not only tedious but unprofitable. 1 
have satisfied myself that in all essential features of the^ 
anatomy of the alimeiitaiy tj*act, nervous system, respii’atory and 
cii-culatoiy systems, and excretory organs, the various species 
euumeiated below ai'e so similar to one another that they may be 
imduded in a single description. Moreover, theii* main anatomical 
features aie so like those of Sefdaria that I may spare the reader 
the trouble of perusing a mass of detail which would difter only 
in unessential matters from what htis already been descril^d in 
the last-named genus. It is otherwise wdth the generative ducts, 
e8j)ecially the female ducts. I shall have to point out that the 
specimens I have had the oppoHunity of examining fall into 
thi’ee groups, defined by the constitution of the genital ducts.. 
The fii*«t group compidses the marine sj^ecies unquestionably 
belonging to the genus Xerita^ as defined in conchologic'al works. 
Tlie second group comprises the tropical species hitherto classeii 
in the genus Xeritina and the genus Septaria. The third group 
comprises the European Xeritina JfuvicUilis, and to this must 
probably be addetl the various European species of AWithm; but 
I oanm>t say anything liefinitely on this subject, for I have not. 
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yet had the opportunity of studying the anatomy of the European 
species other than 

I was at first disposed to arrange these three groups as diiFerent 
genera, but have hesitated to do so, because I have perceived 
that it is imjx>8sible to make a reconstruction of the family 
Neritidee on the basis of the slender amount of material at my 
disposal. I can only indicate the conclusions I have come to and 
express an opinion upon the probable relationships within the 
family, leaving to future workers in this field the task of testing 
the validity of my suggestions. 

I am inclined to think, with Moqiiin-Tandon (28), that the 
species hitherto classed in the genera Nerita^ JVeritina^ and 
Septarla^ agreeing as they <lo in all fundamental anatomical 
features, should be grouped together in a single genus Nerita. 
In this genus 1 recognize four sections—os a result of further 
investigations more will probably have to be added,—s.s., 
Paranerita^ Septaria^ and Neritina, The section Xerita com¬ 
prises (so far as the present state of our knowledge permits a 
definite statement) all those truly marine species hitherto elasse<i 
ill the genus Nerita, Hie section Puramrxia includes the tro¬ 
pical brackish- and fresh-water forms hitbeito classed in the 
genus Neritina^ but which differ from Seritina fluviatillH in the 
arrangement of the female ducts, in the presence of a distinct 
supiu-intestinal nerve, and other minor features. The section 
Xeritina includes Xeritina Jlavlalilis and probably all the 
European, Metliterranean, and Western Asiatic species of 
Xeritina included in the section Theodoxnfs of Montfort. The 
subgeiuis Sepiaria is equivalent to‘ the genus Septaria of 
Feriissac. Though 1 do not reganl this a.s more than a pro¬ 
visional RiTangemeni, I shall make use of it, for clearness’ sake, in 
the following part of this piper. It will be found, 1 believe, 
that as our knowleilge of the Keritida* a<lvances, the various 
species will fall into a number of geographical groups and sub¬ 
groups, each group including marine, estuarine, and fluviatile 
forms, but the consideration of this suggestion must he left to 
the latter part of this paper. 

Adopting the provisional nomenclature suggested in the 
preceding paragraph, the material at my disposal has been as 
follows:— 

Xerita, s.p. 

X peloronta Linn. This, the well-known “ Bleeding-tooth,” is a 
West Indian species. 

X. ple.m Chemnitz. This species is widely distributed %) the 
Indian Ocean, 

X. liveata Chemnitz. From the Malaysian Islands and X. 
Australia, flf 

(The above formed part of the spirit-collections of the British 
Museum of Xatuml History, and I am indebted to Mr. E. 
A. Smith for the opportunity of studying their anatomy.) 
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i\r. plimia Linn. This species is widely distributed in the Indian 
and Pacific Oceans. My specimens were obtained, through 
the kindness of Mib. G. B. Longstaff, from Ceylon. 
iT. melanotraga E. A. Smith. S^imens of this Australian 
species were kindly collected for me by Mr. Geoffrey W. 
Smith, of New College, Oxford. 

Paranerita. 

jS\ variegata Lesson. From the East Indies and Polynesia. I 
am indebted to Mr. E. A. Smith for specimens of this species, 
which is synonymous with A" gagates Morch. 
y, gagates Ltim. From Mauritius. 

N, loiigmpma R^cluz. From Mauritius. My specimens of the 
last-named two species formed part of the collections of 
the Oxford Museum, and in the same collections I found a 
number of fairly well-preserved spirit-specimens of an 
unknown species from Fiji, which I could not determine 
because the animals had b^n extracted from their shells and 
were not accompanied by any note of identification. 

Keritina, 

N. Jltmatilis Muller is common in the Isis and Cherwell and in 
the smaller streams near Oxford. 

In dealing with the general anatomy of these si)ecies I shall 
chiefly occupy myself with a description of those features in 
which they differ from one another, but it will also be necessary 
to enter into some details al>out organs in which they resemble 
one another, but in respect of which there is disagreement among 
previous authoi*s. 

External Features, 

SeptariUy as has been shown, has undergone so much reduction 
of the visceral spire that it has acquir^ a secondary external 
symmetry, but the three sections Nerita^ Paranerita^ and Neri- 
tina retain to a much greater extent the primitive gastropod 
asymmetry. It is obvious, however, that they are tending 
towards a secondary external symmetry, the visceral spire being 
relatively small and making scarcely more than half a turn. 
The shell-muscle or columellar muscle is a striking feature in the 
Neritidie. It is always pxired and subsymmetrical. Both muscles 
are coarsely fasciculated; that of the right side is somewhat the 
stouter, that of the left side somewhat longer in an antero¬ 
posterior direction. The two muscles are attached to the right 
and left inner surfaces of the shell within the area, and their 
impressions are not easy to see in those shells in which the area is 
strongly toothed or highly developed. The muscle-fibres of each 
side convearge downwards and inwards from their surfaces of 
attachment to the shell and pass into the powerful muscular 
mass forming what is really the anterior end of the opercular 
pROc. ZooL. Soo,—1908, No. LIV. 54 
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but in oontraoted specimens thk end always apnears to be 
posteriox* in position. The siibequal development of the right 
and left oolumellar muscle is without doubt isolated to the 
peculiar development and functional importance of the semilunar 
operculum, the straight and morphologically anterior edge of which 
works against the anterior edge of the so-called area in a hinge¬ 
like manner. When the animal is fully extended the operculum 
is turned back and pressed close to the flat surface of the area ; 
and an examination of a relaxed specimen or of a living Neritiim 
Auviatilis shows that it is a mechanical necessity that there 
should be an equal pull at both ends of the semilunar operculum 
in order to bring about an eftective closure of the aperture when 
the animal retreats into its shell. There can be no doubt that 
the operculum is a very important factor in the economy of the 
Neritidie, and that, in the course of evolution, its growing 
importance has had much to do w'ith the tendency to reliction 
of the visceral spire exhibited by members of this family. It 
can hardly be doubted that the physiological effect of a well- 
developed left shell-muscle, exerting a pull upon the organs of 
the left side every time that the animal withdraws itself into its 
shell, will be to draw those organs over from right to left and 
thus to uncoil the typical gastroj)od spiiul in opposition to the 
action of the light muscle. When botli muscles are equally 
developed and inserted symmetrically on the interior of the shell, 
as is the case in existing Neritid®, their joint action must tend to 
the establishment and maintenance of a symmetiical arrangement 
of such organs as are affected by their action, and we find, in 
fact, that the disposition of the two muscies produc!es an 
appeai-ance of symmetry in the region of tbc^ head and foot,, 
which to a certain extent affects the organs of the pal Hal complex 
and of the pi*oximal part of the visceral rnsiss. It is kiiown that 
ill Fissurella the secondary symmetry of the a*lult is accjuired in 
the course of development by the I’elatively gl*eat gi’owth of the 
foot, the formation of a shell-miiscie on the left as well as on 
the right side of the body, and the subsequent rapid giowth 
of the right side, causing a shifting back of organs from right 
to left. But in this case the increased functional iraportjince of 
tl\e sole of the foot and the loss of the operculum and opercular 
lobe have been the main facitoi-s in determining the final isolations 
of foot, shell, and visceral mass. In the Neritidie different 
conditions have pi'evailed. The sole of the foot remains relatively 
small; the operculum and opercular lobe become large and 
important, and by their presence prevent any posterior union of 
the right and left shell-muscles; the viscend spire remains 
connected with the cephalo-podial regions by a relatively naiTow 
pedicle. The different lines of evolution are well illustrated by 
Septaria, in which the sole of the foot has enlarged so much that 
it rivals that of a Fmurella, a PoMlUj or a Capulus in size and 
importance, and the shell has become almost patelUform, but the 
operculum, though functionless, retains its place between the 
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posterior paxt of the foot and the visceral mass, and the last- 
named is interposed between the hinder ends of the elongate 
and perfectly symmetrical right and left shell-muscles. Of course, 
the analogy between the Fissui«ellid8B and Neritid® is incomplete 
in many inspects. The ancestor of the latter family must have 
suffered great reduction in the organs of the post-torsional right 
side, such as the ctenidium, before any tendency to detorsion 
manifested itself. All that I wish to point out here is that, in 
any discussion of the causes of torsion and cletorsion in gastropod 
molluscs, the action of the muscles should be considered more 
carefully than has hitherto been the case. I do not propose to 
pursue the subject further in this place, as,it would involve a 
long and detailed comparison of the regional anatomy of many 
different gastropods, but before leaving it I must guard myself 
against the imputation of giving a Lamarckian explanation of a 
paiiicular course of molluscan evolution. I have suggested a 
physiological explanation, and this is necessarily Lamarckian in 
form. The reader can easily translate my suggestion into tenns 
of Natural Selection, and it would be no compliment to his 
intelligence if 1 werc to occupy an additional page of piint in 
doing so. 

Of other external features, I need only allude to the following. 
The snout is so short that it can hardly be said to exist; there is 
neither pretentacular nor postentacular elongation in the cephalic 
or postcephalic regions in the sense indicated by Amaudrut (1), 
The opercular lobe is relatively very large and muscular ; its 
outline is semilunar, the left corner deeply indented to rcceive 
the apophyses of the operculum (fig. 29). The cpipodium is 
represented by a low ridge, devoid of any tentacles or outgrowths, 
extending from l)ehind the tentacles to the posterior end of the 
0 {>erculum on each side. It is somewhat enlarged in the opercular 
region, but is inconspicuous in contracted specimens, because it is 
compressed between the hind end of the foot and the opercular 
lobe. 

The anterior border of the mantle is muscular, and in marine 
sixjcies (Merita) more or less frilled. The remainder of the 
mantle is extremely tliin. 

The tentacles are conical, commonly decorated with altemate 
stripes of black and white, and are short in all the frcsh- 
water species {ParaneriUi and Xeritina) that I have examined, 
but long and slender in the marine s^^ecies {Xerita), 

Various accounts have been given of the so-called cephalic penis 
in the Neritidte. It was figured by Quoy and Gaimard (35), 
referred to in somewhat doubtful terms by Moquin-Tandon (28), 
overlooked by ClapiEU'^de (12). Bouvier (9) gives a remarkable 
figure of this organ in Xeritina ca/tiom^ and Thiele makes a very 
shoi*t reference to it and gives a small figure of its appearance 
in transverse section. The organ in question is without doubt a 
modification of the inner part of the base of the right tentacle 
and is a good external indication of the male sex. Its position 
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«ad appearance are illustrated in fig. 30 (J/er^ina jluptatHu), 
fig. 31 (J^enfa melanoira^a), and fig. 32 (I^armisnia ^aga(ee)» It 
ditifers somewhat in size and shape in the other species 1 he.ve 
•examined, but I have never seen it bifurcated as described by 
Bouvier, nor of the shape figured by him for uV, eariosa. 

In all the species I have examined it is a solid muscidar out¬ 
growth of the base of the right tentacle, innei vated, so far as I atn 
able to determine from sections, by a slender branch of the right 
tentacular nerve. Its external side, that is the side nearest the 
tentacle, is deeply grooved ; the lower lip of the groove is swollen 
and prominent and clothed with a layer of long cylindrical 
epithelial cells, among which are numerous sense-cells. Elsewhere 
the surface of the organ is covered by a moderately high ciliated 
cylindrical epithelium, the cilia being specially well developed 
along the lower surface, but the groove itself is lined by a simple 
non-ciliated cylindrical epithelium. The hinder end of the 
groove opens almost behind and above the base of the right 
tentacle, and there is no sign of any furrow or cilhited tract 
leading from the groove to the aperture of the male duct. The 
male opening lies close to the base of the right eye-stalk, but 
rather in advance of it, and it is not etisy to undei'stand how any 
•connection can be established between it and the penial groove. 
^Communication on the ventral side of the tentiicle seems to be 
hindered by the presence of the epipodial ridge. It is, however, 
iiifficult to judge from the examination of contnicted specimens. 
The organ is probably very extensile, and its shape seems adapter! 
for grasping and conveying the complicatexl spermatophores of 
JVertia and Para/nerita to the vaginal ojx^ning of the female; 
but I must confess that 1 have been unable to find any proof of 
this. I have found no trace of s|)ermatophores either in the male 
ducts or in the groove of the penis in any species, and I have 
failed to observe the act of copulation in the numerous Neritina 
HmnatiliB that I have kept in aquaria.. 

The relative positions of heait, rectum, kidney, and cteuidiiim, 
as seen in an external view of the entire animal, are shown in 
fig. 29 and need no further comment. 

Tn the marine species {Xeriia) there is a well-developed 
opercular gland opening by a median aperture just in front of 
what is morphologically the anterior edge of the operculum, 
between it and the posterior edge of the mantle-flap. (In a 
contiucted specimen, such as that drawn in fig. 29, the anterior 
edge of the opercular lobe appears to be posterior.) This gland is 
very large in Nerita jplicatay melanotraga, and pehronta ; smaller 
• but still conspicuous in Ivmata and pl^m. In freshwater species 
(Paranerita and Neritina) it can scarcely be said to exist, being 
represented only by a glandular area, sometimes produced 
internally into a few crypts, in the angle between the mantle 
and the opercular lobe. The gland in Nerita is clearly an 
invagination of this glandular area, and there is a gradual and 
interesting transition from the exteiml epithelium to the highly 
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modified epithelium forming the bulk of the gland. The duct is. 
short and wide, and as it enters the hfiemocoele is accompanied by 
a stout strand of muscle, from which flat muscular partitions 
radiate in all directions. The lumen of the duct enlarges greatly, 
and forms a sort of sac the cavity of which is broken up into a laby 
rinth, forjued by the ingrowth of the muscular paititions cairyirig 
before them the highly modified glandular epithelium of the sac. 
The whole forms a krge and compact organ lying below the 
viscera, and very conspicuous when the animal is dissected. The 
structure of the epithelium is peculiar (fig. 34) and sections of 
it are not e^isy to interpret. Judging frojii the transitional 
epithelium lining the duct, it appears that the ordinary cylindrical 
epithelial cells become very slender and are compressed by the 
excessive development of the gland-cells lying between them: 
they lose their cilia; their nuclei, reducerl to a small sixe, stain 
very deeply and are shifted to the external ^nds of the cells, the 
cytoplasm radiating outwards from the nuclei to form a cover 
over the distal <*nds of the adjacent gland-cells. They have in 
fact undergone a modification similar to that of the cover-cells of 
the testis of Hydra, The gland-cells appear to be of two kinds: 
clear cvlindrical cells with finely granular contents staining 
faintly in Iwemutoxylin, and cells of similar shape but filled with 
irregular and highly eosinophilous globules. I liave satisfied 
myself, however, that these are only different phases in the 
secietory activity of the same kind of cell. The pfile, finely 
gi*annlar cells I’epresent the resting condition. Their nuclei are 
very snudl and deeply staining and are either close to the base 
and on one side of the cell or somewhat higher up and close to 
one side. Home of these cells are vacuolated, their contents stain 
lightly in eosin, and their granular contents begin to aggregate 
into globules, this process generally commencing at the basal end 
of the cell. In later stages the whole cell-body is filled with 
eosinophilous globules of irregular size, and these are finally 
discharged, by rupture of the cover-cells, into tlie lumen of the 
gland. The spa(*e between the hinder flap of the mantle and the 
opercular lobe is commonly full of the sticky coagulated secretion 
of th(» gland, but what its function is I am unable to guess* 
From its large? size, the opercular gland must be of considerable 
physiological importance, but it is remarkable that it only occurs 
as a highly developed and differentiated structure in marine 
forms. Possibly its secretion is useful in assisting the animals to 
retain their hold on rocks wjished by the waves. 

The Alimentary Tract. 

This may be treated very briefly, as the structure of the buccal 
bulb, oesophagus, stomach, and intestine is very constant through¬ 
out the family, and the details in which the various species differ 
from one another are so small and unimportant that they may be 
passed over, * A sketch of the alimentary canal of Taramrita 
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loiigispim^ with the coils of the gut unravelled, is given in fig. 36, 
and the relative positions of buccal biilb, intestine, and stomach, 
and the division of the last-named into (esophageal and pyloric 
moieties, are indicated in fig. 41. The charactez*s of the 
epithelial lining of difibrent portions of the gut, and the ridges 
and folds into which the lining of the stomach is thrown, are 
remarkably similar in all the species I have examined, and Lenssen’s 
description of the digestive system of NeritinaJlnvio^iUs may be 
taken as typical for all the Neritidee. Such small difierenqes as 
occur chie% aifect the relative size and length of the radular sac, 
and tlie length and consequently the complexity of the coils of 
the intestine. Maiine species pass a consideiable quantity of 
sand through their bodies, and their intestine is longer and 
thicker-walled than is the case in freshwater species. The 
radular sac is also longer, and the radular teeth coarser and more 
powerful, in marine than in freshwater forms. The relative size 
of the pharyngeal bulb also differs. It is, for example, very large 
in Nerita peloronta and pUxa^ relatively small in Parmurita 
varxe.gata and gagates^ but in every case the essential structure 
and relations of the cartilages of the odontophore, the salivary 
glands, and diverticula of the pharyngeal cavity are the same. 
There are seven buccal cartilages in all Neritid^e, as described by 
Lenssen, and the diflerences in size observed in the phaiyngejil 
bulb are due to the greatei* or less size of these cartilages and 
the more or less powerful development of the intrinsic; muscles 
attached to them. In all cases 1 have found the piiir of lateral 
glandular sacs opening into the lateral extension.- of the sub- 
radular diverticulum as described by Thiele. In some species 
the walls of these sacs are pigmented and their lumina contain 
dark-coloured concretions. 1 must add that I have in no case 
been able to find siilivaiy glands with long ducts such as are 
described by Bela Haller in Nerita ornata» (“ In diesen miuiden 
dorsal waifs an der gewdhnlichen Stelle mit sehr langen, wohl 
differenzirten Ausfuhrungsgangen, zwei compacte acinose Buccal- 
driiseri,” he. ciL p. 131, Taf. xi. fig. 123.) These salivary or 
buccal glands always have the structure and relations described 
by Lenssen. They are closely applied to the hinder end of the 
pharyngeal bulb and piss round to its lower surface, embracing 
the origin of the radular sac. They have no ducts, properly 
speaking, but are large saccular diverticula of the anterior end of 
the oesophagus, and are comparable with the oesophageal pouches 
of other Bhipidoglossa. 

The Kervous System. 

J have already given on pp. 819-821 an analysis of the different 
accounts of the nervous system given by different authors, from 
which it may be gathered that while there is agreement on the 
main points, there are still questions about which there is 
oonsidei^able difference of opinion. Having nothings to add on 
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the subject of the cerebral ganglia^ the labial commissure, the 
buccal commissure, and the pedal centres to the excellent figures 
and descriptions of Bouvier, I will pass on at once to the 
disputable points. 

It has been clearly demonstrated by Bouvier (10), Boutan (7), 
and Haller (20) that the marine Neritm {Nerita) and Septaria 
are typically streptoneurous, the supra-intestinal branch of the 
visceral commissure existing as an extremely fine nerve whose 
relations are normal. Lenssen (26) has shown that with one 
exception the general character of the nervous system is the same 
in Neritina Jkmiatilis, but this exception is important. He could 
not find any trace of the supra-intestinal nerve, nor of any 
connection between the visceral and branchial ganglia. I have 
taken gi'eat pains to discover this nerve in the same species, but 
have not succeeded in discovering it either in sections or by 
dissection. 

Though it would seem on d priori grounds improbable that the 
nervous system of Neritina Jhtvmtilia^ so similar to that of 
Nerita in all other details, should difter from it in the 
deficiency of so characteristic a nerve, I can only add my 
testimony to that of Lenssen, and state that I believe that it 
•does not exist. If we are right in this conclusion, it aftbids 
an additional reason for separating, jis I have done, Neritina 
Hiwiatilis fi*om the tropical freshwater fonns which I have classed 
together under the name Paramrita. In the latter there is no 
question of the completeness of the crossed visceral commissure. 
1 have found it in all my specimens, and its course is very 
correctly descrited by Bouvier. In this, as in other I’espects, 
I find that the nervous systems of Nerita and ParaneHta are 
pnictically id on ti cal. 

But in spite of all the labour that has been bestowed upon the 
subject there is still an uncertainty or deficiency in the descriptions 
and figures hitherto given of the ganglia on the visceral com¬ 
missure. 1 have devoted a considerable amount of time to this 
question, working both by means of sections and dissections and 
hope to elucidate some points that have hitherto been obscure. 

Not being satisfied with existing figuies of the pleuropedal 
<;entres, I have given in fig. 36 a drawing founded on the 
combined results of dissections and reconstruction of serial 
sections. As the drawing is fully lettered, I m«ay spare the 
reader the trouble of a detailed description of the nerves issuing 
from tlie pedal and pleural ganglia. 1 have made use of the same 
lettering as Bt>uvier to designate the different nerves, so that my 
drawing can be more easily compared with his. I will only call 
attentioti here to the branch of the cerebro-pleural connective 
labelled s, and to the nerves labelled op. The former diverge 
gradually from the connective, pass to the outside of the anterior 
extrinsic muscles of the pharyngeal bulb, and are distributed to 
the walls of the cephalic region behind the tentacles. They are 
•quite distinct nerves, but do not appear to have been noticed 
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before. Hie nerves op. pass under the pleural ganglia and ta^ 
tjheir origin from the swollen anterior ends of the pedal cords* 
They are slightly asymmetrical, but are distributed on both sides 
of the body to the opercular lobe. 

As I have already pointed out, authors differ in their identi¬ 
fication of the subintestinal ganglion. The conical enlargement 
of the origin of the subintestinal nerve—it has in all species the 
shape represented in fig. 36, and is not a rounded ganglion as 
figured by Boiivier—identified by de Iiacaze-Dnthiei"s as 
the subintestinal ganglion; and Bouvier and Lenssen have 
accepted tliis view. Boutan and Haller, on the contrary, claim 
that the subintestinal is represented by an elongated ganglionic 
swelling on the right of the visceral commissuie just where the 
latter turns towards the left to run through the large blood-sinus 
leading in the direction of the uropore. Concerning this ganglion 
I have something to say. As is shown in the accompanying t»ext- 
figure (172), it is an elongated and rather diftuse ganglion from 
which three main nerves are given off. The most anterior (w’) 
passes inwards, forwards, and vontralwards and supplies (as far 
os I am able to determine) the coils of the intestine lying 
below and to the side of the anterior part of the radular sue. 
Lenssen has described a similar ner^e in N.flurxatilis^ but in 
this species it is given oft* some distance in fiont of the ganglion, 
and, curiously enough, he says that some of its branches are 
distributed to the stomach ; as a matter of fact, they pass in an 
opposite direction. The second nerv'e {n^) is rather stout and 
passes outwards into the tissue overlying the posterior part of 
the right columellar .muscle. It does not penetrate the muscle, 
but tunas sharply backwards, and I was able to trace it in sections 
as far as the pedicle of the vLscenil mass, and thence alongside 
the oviduct to the oviuian follicles. Lenssen has described a 
similar neiwe in N.jltiviatilUi arising like the first well in front of 
the ganglion; this he calls a columellar nerve,; but I am of i ho 
opinion that it has the same distribution as that just described, 
though I could not follow it very well in my sections. The 
third nerve has been quite incorrectly described by previous 
authors. As shown in thfe text-figure, it is very short and stout, 
and passing downwards entera at right angles a stout and 
relatively long neiwous cord {g.g.\ which is thickly coated with 
nerve ganglion-cells. This cord may properly be described as a 
genital ganglion. It is closely attached to the gonaduct, and its 
lower end {gn^) turns sharply Ijackward and passes to the sj)ennato- 
phore-sac (or epididymis in the male), on the surface of which it 
breaks up into a number of fine fibres. Its upper end {gn^) 
accompanies the gonaduct in its course towards the complex of 
accessoiy genital glands, and on its arrival into the complex 
breaks up into a number of fine branches whose further course 
I was unable to follow, but there is no doubt that they are 
distributed to the different genital glands. This ilerve corresponds^ 
without doubt, to the recto-genital ner\’e of other Streptoneuia, 
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and the Itirge ganglionic enlargement on its course is associated 
with the great importfince and complexity of the ficcessoiy genital 
organs in the IS'eritidro. 

Beyond this recto-genital nerve the visceral commissure in its 
course from right to left is somewhat thinner than it is in the 
region of the ganglionic swelling just mentioned, but it remains 
invested with a coating of nerve-celLs, and is only gradually and 
slightly eukrged in front of the uropore to form the visceral 
ganglion described and figured by all previous authors. I must 


Text-fig. 172. 



A disKection of Nerita sbowini? the course and distribution of the \ iHeeral 

nerves and the visceml, braiKdiiah and osphi'adial granglia; semidiagrammatic. 

An, anuR. hr,n, branchial nen'e. em.r, right columellar inuRcle. Cr^.s, crj'stal 
aac. Ct, ctenidiuin. gd^ complex ot genital ducts and glands, g.g, genital ganglion. 
gn^, nerve passing to the spermatophore-sac. gn^, nerve passing to the orgivus of 
the genital complex, anterior (pallial) branch of the branchio-pallial nerve. in\ 

posterior (branchial) branch of the bratichio-pallial nerve, os, osphradium. os.g, 
osphradial ganglion. PA, pharyngeal bulb, sb.n, subiutestinal nerve. sp.g, supra- 
intestinal ganglion (identided as a separate ganglion only in Neritajflicatn and 
J^aratierita gagates), ajp.it, aupra-intestinal nerve. uropore. right-hand 

enlaigement of the visceial ganglion. PS, left-hand enlargement of the visceral 

K lion* These two enlargements are much closer together than represented in the 
B j the tissues lying between them have been stretched by turning back the 
g^iital complex, and the middle part of the visceral ganglion is represented as if 
stretched to a corresponding amount. It i» almost invariably broken in actual 
dissection. 
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add that, contrary to Lenssen’s statement, the genital nerve in 
N, fivmtUUiB is given off from and not in front of the first 
ganglionic swelling, and tliat the characters of the genitsl 
ganglion dec. are practically identical with those described above. 
The nerves given off from the enlargement of the visceral 
commissure in the vicinity of the uropore are distributed, as all 
previous authors have described, to the kidney and pericardium. 

If I have described the origin and distribution of these nerves 
at some length, it is because they are of importance in determining 
the homologies of the first ganglion on the visceral commissure 
which Boutan and Haller have identified with the subintestinal 
ganglion. Now this ganglion, whatever its size and position, 
never gives rise to nerves supplying the viscera and gonads. It 
is essentially the ganglion of the right side of the mantle, and in 
the primitive dibranchiate Aspidobrancliia supplies the nerve 
going to the post-tomonal right ctenidium and osphradium. 
When these disappear, as in the Trochidie and Pecfcinibranchia, 
either there is no definite subintestinal ganglion or it tends to 
approximate' itself to the left pleuml ganglion as in the Oerithiida*, 
or, as is more often the case, it may enter into close relations with 
the right symmetrical jmllial nerve and innervate the right side 
of the mantle. On the other hand, the genital and vis(?eral nerves 
always issue from the visceral ganglion (or ganglia if more than 
one is present) at the hinder en<l of the visceral commissure, and 
this original connection is maintained with great pei'sistence even 
in the short-looped euthyneuious forms. Hence it would be 
contmry to what is observed in other gastropods if the genital, 
intestinal, and stomimh nerves issuecl from the subintestinal 
ganglion; and the conclusion is that BoutJin and Haller wei-e 
wrong in their identification, and that tlie ganglion in question 
is a member of the visceral seiies. This is the more likely when we 
consider that in other Rhipidoglossa^—in Trockus^ for instance— 
the abdominal ganglion is an elongated and ill-defined enlarge¬ 
ment occupying a considemble section of the posterior part of 
the visceml commissure. As I have sbited, there is a continuous 
and thick cortex of nei*ve ganglion-c^ells investing all that part of 
the visceral commissure of the Neritida? lying between the 
ganglion from which the genital nerve proceeds and the ganglion 
adjacent to the uropore. The whole of this thickened section is 
to be compared with the elongated visceral ganglion of Trochua^ 
and the swellings at its two ends, which do not in fact form Such 
distinctly separate ganglia as might be inferred from figures and 
descriptions, may be regarded as concentrations of nerve-cells—in 
other words, incipient but not yet separate ganglia at the two 
ends of a long and ill-defined tiact of ganglion-cells. This view 
is strengthened by the fact that the swelling at the right end 
from which the genital and other nerves proceed beai's the same 
relations to the oviduco-coelomic funnel (which is evidently a 
relic of the right kidney) as the swelling from which the renal 
4ind pericardial nerves proceed bears to the reno-pericardial funnel 
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of the left kidney. The great elongation of the gangJionated 
posterior tract of the visceral commissure is readily explicable 
when it is borne in mind that, as I have already described for 
Septaria and shall describe further on for Neriia, the embryonic 
condition of the coelom has been retained in this family and its 
cavity stretches acix)ss the body from left to right, the two 
primitive kidneys being separated by a considerable space, and 
opening at widely separate points into the coelom. In short, 
this region of the body is himder from right to left than is usual 
in Gastropoda, and the visceral ganglionic swelling is elongated 
accordingly. 

I must a<lmit that it may be urged against this view that if the 

organe creux ” described by Lenssen in X, fluviatilis^ and 
found by me in a coiTesponding position in the various species 
examined, is really a vestige of the right ctenidium, tiie swollen 
right end of the ganglionic enlargement bears the same topo¬ 
graphical relation to it that the subintestinal ganglion bears to 
the right ctenidium in dibranchiate Rhipidoglossa. I confess 
that I was at first inclined to agree with Boutan and Haller in 
identifying what 1 now regard as a specialized part of the viscei al 
ganglion as the subintestinal, and was inclined to argue that the 
outgi'ow'th must represent the right ctenidium because of its 
relation to the ganglion, and that the ganglion must be the 
subintestinal because of its relation to the relic of the ctenidium. 
This w^as so flagrant an example of the cireidm in (Ufiniemlo that 
I was le<l to reconsider the question, and I am satisfied that the 
origin of the genital nerve and the relationship to the oviduco- 
ccelomic funnel and to the right side of the cmlomic cavity 
outweighs all other evidence. 

If, then, Boutan and Haller were wrong, de Ijacaze-Duthiers 
and Bouvier were right in their identification of the subintestinal 
ganglion. To test this joint, J have made a careful study of 
sections through the pleiuo-pedal centres. These goto show that 
the enlargement from which the subintestinal nerve proceeds is 
Teally a nerve-(;entre, and is therefore the rG[>resentative of the 
•subintestinal ganglion. To make this jxnnt clear, the question 
must he asked, what do we mean when we speak of a ganglion ? 
It is a swelling caused by the presence of the nerve ganglion- 
cells investing a central coio of nerve-fibrils. It is something 
more than this, it is a neiwous relay, in which some of the fibres 
enter into nerve ganglion-cells, and in which the dendrites of 
the ganglion-cells are intermingled and in cxmhict with one 
•another. As far as I am aware, nobody has yet attempted to 
work out the courses of the nerve-fibres and to trace them to 
their connection with groups of nerve-cells in the Mollusca. I 
tim unable to do more than touch the fringe of a subject that* 
ofters a large field for future research, as my preparations were 
not made with this purpose and are inadequate to disentangle the 
complex of nerve-fibres and cells. I have, however, ascertained 
the following factsEach nerve-centre consists of a core of nerve- 
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fibres and dendrites surrounded by a cortex of nerve ganglion- 
cells, There are three kinds of ganglion-cells: (1) Small bipolar 
cells, very numerous, closdy crowded together, and with deeply 
staining nuclei. They occur in great numbers in all the nerve- 
oenties and are the only cells extending from the eenti‘es along 
the nerve-trunks. (2) Large apparently unipolar cells, with 
larger and less deeply staining nuclei than in 1. These are 
scarce and locally aggregated in the nerve-centres. (3) Large 
multipolar cells more numerous than the second kind an<l with 
similar nuclei. They are localized chiefly at the sides of the 
centres, and in the pedal cords theii* iixial processes can often be 
distinctly traced into nerve-flbres. 

The presence of the larger cells of the second and third kind is 
charactei’istic of a sepamte nerve-centre or ganglion. These facts 
are illustrated, but on a veiy small scale, in figs. 37-40. 

Fig. 37 is a section, taken somewhat ohli(|uely, through the 
pleural and pedal centres, just behind the union of the former 
with the latter, and including the connection betwe^^^n the two 
pleural ganglia. The details of the pedal centres need not con¬ 
cern us; it is suflicient to allude to the fact that they give 
evidence of a considerable* degi'ce of compJiwition. In the pleural 
centres it is evident that there are two principal groups of nerve- 
cells in each ganglion : a dorso-lateml and a ventral. A bundle 
of nerve-fibres, originating fi*om the dorso-lateral group of the 
left ganglion, runs across to the right ami turning downwards 
traverses, but does not enter into connection with, the ventral 
group of cells of the right ganglion and is joined by another band 
of fibres originating fi*oni a distinct group in the lateml region of 
the right ganglion. These two bundles unite to form the root of 
the subintestinal neiwe. Fig. 38, representing a section some¬ 
what posterior, shows the subintestinal mot still small and 
traversing the venti-al cell-group of tiie right ganglion. Fig. 39 
passes thi'ough tlie base of the conical subintestinal ganglion and 
sliows the same bundle of fibres as in the last section, now 
considembly larger; and above it a new bundle suiToxnided by a 
very thick mass of ganglion-o^lls, among which is a relatively 
large number of the larger kinds. The intervening sections 
would show that the fibres of the upper bundle pass into or take 
their origin from the thick dorsal and lateral mass of nerve-cells. 
Fig. 40 is a section taken some way fuiliher bfick through the 
subintestinal nerve and shows the two bundles of fibres still 
distinct and surrounded by a thin layer of small nerve-cells. 
Eventually when the layer of nerve-cells dies out the two bundles 
of fibres can no longer be distinguished from one another. There 
can be no doubt that the bundle h in fig. 37 is the origin of the 
subintestinal nerve from the left pleural ganglion, and that the 
bundle z represents the much-abbmviated zygoneurous connection 
of the subintestinal with the right pleural ganglion. The mass 
of cells 8h in fig. 39 is the subintestinal ganglionic centre, and 
the uppermost of the two bundles of fibres marked h is formed by 
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fibres of the subintestinal nerve originating in that centre. It is 
possible that the two bundles represent afferent and efferent 
fibres, but there is no proof of this. The facts enumerated 
however, are sufficient evidence that Bouvier was right in his 
identification of the subintestinal glanglion. The sections show 
further that the commissure between the two pleural ganglia 
signifies much more than a zygoneurous connection between the 
right pleuml and the subintestinal. The bulk of the commissure 
is made up of two stout bundles of fibres (1 & 2 in figs. 37 and 
38), running tmnsversely and connecting respectively the dorso¬ 
lateral and the ventral cell-groups of the right and left pleural 
ganglia. The up})er bundle is related to tlie origins of the 
cerebro-pleural connectives, the lower bundle to the origins of the 
right and left pallial and columellar nex-ves. It is evident that 
the shortening of the anterior part of the visceral loop and the 
approximation of the subintestinal ganglion to the pleuml centimes 
is connected with a crossing over of nerve-tracts belonging to the 
symmetrical pallial centres, and that this ti*ansference is quite 
independent of the zygoneurous or dialyneurous connections of the 
visceral commissure. It is suggestive that this intimate union 
between the right and left pallial centres octcuns in a group of 
Rhipidoglossa in which there are two sul>equal and sub- 
symmetriail sbell-njuscles, inneiwated from the pleural ganglia. 
I have given reasons for l)elieving that the development of the 
left mus(de is coiTelated witli the development and increfised 
functional importance of the o|>ereiilum, and that when once it is 
established its action must produce a tendency towards the 
secondary symmetrical disposition of the organs connected with 
or influenced by it. This tendency is manifest in the nerve- 
centres. The asymmetrical centies Income of less, the symmetrical 
centres of greater, functional importance. The two shell-muscles 
acting together as a pair, rnubt be subject to nervous co-ordination! 
This has been efiected by the development, in confoimiity with 
the physiological needs of the organism, but thi-ough the operation 
of natural selection, of transverse connections between the pleuiul 
centres, and these, be it noted, are of two kinds. There is a con¬ 
nection by way of the cerebro-pleural connectives, pi-oviding, as 
one may legitimately infer, for the co-ordination of sensoiy 
impulses arriving fi-oin the cephalic sense-organs. And there is a 
connection by w'ay of the symmetrical pallial and columellar 
nerves providing for the co-ordination of sensory impulses 
arriving from the anterior borders of the mantle and of motor 
impulses travelling outwai'ds to the two vshell-inuscles. 

These considerations suggest a fruitful field of enquiiy into the 
causes which have led, firstly, to the sepiration of pleural from 
pedal centres ; secondly, to the various degrees of approximation 
or separation of pleural and cerebral centi^s; and, thirdly, to the 
approximation of the asymmetrical to the symmetrical pallial 
centres with the concomitant shortening or partial suppression of 
the visceral commissure. I have many indicatioiis that an 
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enquiiy on tbeae lines would help to elucidate a number of 
doubtful problems in gastropod morphology; but the subject is a 
large one, requiring much comparative study of different forms of 
nervous systems and must be left for a future occasion. 

Bespecting the supra-intestinal ganglion and its connections, 
my observations serve to bring together and harmonise the 
scattered descriptions of previous authors. The text-figure on 
p. 855 shows the relations of the supra-intestinal ganglion, the 
symmetrical left branchial and pallial nerves, the osphradium, 
and the o.sphi*adial ganglion. The supra-intestinal ganglion is 
always very small and hard to discover, but I have determined 
its presence in Neriia plimta and Paramrita gagates. It is con¬ 
nected by a very short branch with a long cord of nerve-fibres 
ensheathed by nerve ganglion-cells which underlies the osphradium. 
This cord must be regarded as a diffuse osphradial ganglion. It 
receives the bulk of its nerve-supply from the left symmetrical 
branchial neiwe, and this connection has been noted by several 
authors; Thiele (39) in paiticular gives a good figure of it as seen 
in section. The posterior end of the osphradial ganglion is con¬ 
tinued into the clearly defined nerve which passes along the edge 
of the right or anterior suspensory membrane of the ctenidium 
and is continued along the afferent side of the gill. I can con¬ 
firm Bernaid’s statement that this nerve is continued round the 
apex of the gill and down its efferent side. The position of the 
osphradium has been correctly described by Bernard (3). It lies, 
as indicated in the text-figure, in front of the attachment of the 
suspensor}’^ membiiwie of the ctenidium to the roof of the mantle- 
cavity, and may be distinguished by the naked eye as a small 
furrow bounded by two ridges of thickened epithelium. Its 
minute structure does liot difter in any imj^ortant paiticular from 
that of Septaria, 


The Respiratory and Ciradatory ^Synteins* 

The ctenidium, heart, and blood-vessels require little or no 
description. They are constructed on the same plan throughout 
the Neritidie, and as Lensseri has treated the subject very fully 
in his memoir on Neritina flaviatilis am\ I have already written 
all that I have to add to his account in dealing with Septaria^ 
there is no more to say. The right auricle is always praseut, its 
position in Paranerita gagates being indicated in fig. 42, It 
is somewhat less well-developed in marine forms (e. g. ^Wita 
peloronta) than in the freshwater forms, but always carries 
blood back to the ventricle from lacunie in the posterior and left 
side of the body-wall. It is separated by the whole width of the 
visceral pedicle from, and has no connection with, the little hollow 
organ lying in the right-hand posterior corner of the mantle- 
cavity which I have referred to as possibly being a relic of the 
right ctenidixim, iuxd this fact must be admitted as evidence 
against the suggested homology. The gill-lamellfe of the ctenidium 
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of all species much resemble those of Septaria, but the extent 
and shape of the ciliated tracts vary slightly in different specuea 
—not to such an extent, however, as to make it worth while 
to write a separate description for each. 

The Jlcemoccele and Vfxihnn, 

The only noteworthy feature alK)ut the hsemotioele is that it 
tends to be filled up by an abundant development of vesicular 
connective tissue, which penetrates into all the spacas l)etween 
the viscera, except the calomic spaces, and is sj)e(;ially accumu¬ 
lated round the blood-vessels. It is naturally much altered by 
the action of reagents in tropical specimens long preserved in 
spirit, but may conveniently be studied in Neritina fluvmiilis,. 
As I have not yet been able to obtain Paravicini’s memoir on 
the connective tissue of OastropcKls, nor have I had time to 
make a comparative study of this tissue in freshly killed 
specimens, X will only shortly mention the appearance presented 
by this tissue in Nerltina, In starved sf)e(iimens which liave 
been kept for a long time in aqiiaiin, the connective tissue 
consists chiefly of a number of stellate cells united by their 
processes, or, if one prefers to express it so, of a reticulum of 
pixitoplasm with nuclei at the nodes. These nuclei (fig. 59, 
ret,) are small, oval, and deeply staining. In well-nourished 
specimens recently tiiken from the river the meshes of the 
reticulum are filled with vesicular cells (“Langer’s cells”) with 
larger faintly staining nuclei. These cells are filled with 
granules which stain bright yellowish green in picr*o-indigo- 
carinine. They accumulate round the blood-vessels, and are often 
so abundant as to obscure the network of connective tLssue. 
Apparently they are derived from small amoeboid cells which 
contdiii similar large nuclei such tu> that marked am, in fig. 59. 
There can be little doubt that these cells are inettibolic in function 
and serve to store up reserve material, thougli I have not been 
able to demonstrate the presence of glycogen in them as Blund- 
stone (5) has in other molluscs. Masses of fatty-looking tissue of 
this nature surround the intestines, liver, nerve-coids, and even 
the accessory genital organs of tropical species of Xerita and 
Taramnia and their presence is a great hindiiince to dissection. 
1 have found that this tissue blackens slightly with osmic acid in 
Paranerita^ indicating the pres^^^iiee of fat; and this is worth 
noticing, foi- fat-cells ai’e said to be absent fi-om the connective 
tissue of Gastropods. The vesicular cells of Xeritina are not 
blackened by osmic acid. 

The oadomic cavity is fully as extensive, and has much tlie 
same relations as in Septaria^ but owing to the retention of the 
spiral coil of the visceral mass, »ind the complications arising from 
the excessive development of the spermatopliore-sac of the female 
or the epididymis of the male, it is difficult to give an intelligible 
account of it; but I hope that with the assistance of the diagmm,. 
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fig, 68, the reader will be able to understand the following 
account of it. For deiscriptive pui^ses and without prejudice to 
any theoretical conclusions, the ccelom may be regarded as con¬ 
sisting of a left or pericat^al division (figs. 29, 42, 68, pe*co,) 
and right or gonadial division (figs. 41, 43, & 58, gxo»). The 
pericardial division lies on the left side of the body and is of 
consideiuble vertical depth. Anteriorly it extends to the base of 
the ctenidium, posteriorly to the union of the pyloric and 
•oesophageal divisions of the stomach (fig. 42). Its outer wall is 
very thin; its inner wall tough and muscular. Its posterior end 
is tmversed by the rectum, and in it lie the ventricle and the two 
auricles of the heart. On the inner or right side the j)ericardial 
coelom is continued into a wide passage (c.«jt;.) which runs under 
the kidney, above and in front of the anterior lobes of the liver. 
From this passage a diverticulum is given ofi* on the left side, 
w'hich passes under the non-glandular part of the kidney and 
stretches forward towards the uropore (fig. 43), below which it 
ends in a dilatation and receives the coolomic opening of the reno- 
pericardial canal. To the right the passage widens out to fohn 
the gonadial ccelom, a flattened sac of irregular form lying l)etvveeu 
the base of the genital complex and the liver. Its right-hand 
corner is produced into a diverticulum extending as far as the 
jx)sterior end of the right columellar muscle, and here it comes 
into close relation with the gonad, but it does not surround any 
portion of the latter organ, as is the case iii Septaria. The 
oviduco-ccielomic funnel opens into the right-han<l corner of the 
gonadial coelom (fig. 41, od.c»f,) at the base of the diveiticulum 
just mentioned and not far from the columellar muscle. In the 
male the sperm-duct runs very close to the wall of the .same part 
of the cadom, but after an a.sHiduous search through many seiies 
of sections I have been unable to find any trace of a spermiduco- 
ccelomic funnel. The cavity of the gonaditd divi.sion of the 
coelom is largely obliterated by the spermatophore-sac of the 
female or the epididymis of the male, which projects into it like a 
hemia from the posterior end of the genital complex, and, cai rying 
the posterior wall of the c<elomic cavity in front of it, lies 
enclosed in a coelomic pocket in the position shown in figs. 44,49, 
and 58. It is clear tliat these relations are similar to those 
described for Septaria, the diflTerence being that in the latter 
genus the straightening out of the vi.sceral spu'e has allowed the 
gonadial coelom to extend much further along the right side of 
the body, so that its relation to the gonad is obvious. There can 
be no doubt, however, that in the more spirally coiled 
Paramritay and Neriihia the gonad has been derived from the 
wall of the right corner qf the gonadial coelom. The oviduco- 
cmlomic funnel of the female is evidence of this primitive 
connection; and as the cavity of the gonad is morj)hologically a 
paH of the cmlom, the latter must be regarded as co-extensive 
with the gonad, and therefore as occupying the whole of the 
rapex of the visceral spire. If, as a result of the large development 
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of the liver and intestines, the visceral spire were elongated, the 
gonad would remain at its apex, and the gonadiict would be 
correspondingly elongated. This, iu fact, is the typical position 
of the gonad in multispinil gastro]x»ds, and the primitive connec¬ 
tion of gonad with ccelom is well illustrated by the Neritida?. 

The, Ejncretory System, 

The kidney iu Nerita and *Parm}erita has essentially the same 
structure and relations as in Septaria and Neritina fluviatilis. 
It consists of a glandular ami a non-glandulai* or bladder 
communicating posteriorly behind the rectum. The bladder is a 
very wi<le sac (fig. 43, A"*) lying between the glandular part and 
the periciirdium. Anteiiorly it twists under the glandular part 
and leads into a small thick-walled chamber (fig. 47) which opens 
to the exterior by the urojwi-e (fig. 45, Crp.), As in Septaria 
the j)ostei*ior moiety of the glandukr part seems always to differ 
somewhat in histoh^gical diameter from the anterior moiety; this 
difference is indicated in figs. 43, 44, & 46. The only direct 
connection between the glandular and the iion-glandular parts 
of the kidney is at the jM)sterior end, but there is an indirect 
anterior connection, similai* to that desciibed in Septaria depressa. 
The reno-ixnicardial funnel opens, as explained above, into a 
diverticulum of the c<elom which jwsses below the non-glandular 
part of the kidney (fig. 46), Its further course is that of an 2, 
and for some distance it ])rojects into the bladder, and eventually 
becomes attached to the wall of the chamber which opens to the 
exterior by the uiGpore (fig. 45). Passing up the wall of this 
chamber it opens into it by a small but distinct ciliated passage 
(fig. 47, cil.p,), and continuing its c’ourse up the w'all of the 
uropore-sac dilates to form a canal of considerably wider diameter 
which divides into two biunches. The main branch passes to the 
left over the uropore-sac, and o})ens into the glandular pai*t of the 
kidney; the smaller branch jiasses to the right and is connected 
with some small detached I'enal lobes lying in the blootl-sinus 
leading to the afferent branchial vessel. The characteristic 
epitlielial lining of the reuo-pericardial canal, described in <letail 
by Lenssen and, Thiele, is confined to the section lying between 
the coelomic opening and the ciliated connection with the uropore- 
sac. This section is very long; I have calculated that it is at 
least *9 mm. long in a specimen of Paranerita gagates measuring 
13 mm. in length. The transition from the characteristic epithe¬ 
lium of the duct to an ordinary columnar ciliated epithelium, and 
from the latter to the glandular epithelium of the kidney, is 
shown in fig. 47. 

The wide thin-walled sac which I have described as the bladder 
or non-glandular pai-t of the kidney is genemlly named the 
ureter. I have not used this term because in those Gastropods in 
which a long ui*eter is present running alongside of the rectum 
(e. g. Paludina) there is evidence that it is formed from the 
Piioc. ZooL. Soc.—1908, No. LV. 55 
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mantlo and therefore lined by an ectodermic epithelium. 1 
believe that the homologue of such an ectodermal ureter is to be 
found in the structure which I have referred to as the uropore- 
sac. As shown in fig. 45, the mantle-epithelium surrounding the 
uropore is modified, consisting of high columnar ciliated cells. 
This epithelium piisses round the lips of the uropore, and appears 
to line the uropore-sac, which, however, should be described as a 
recess rather than a sac, for it is widely open below into the non- 
glandular part of the kidney, and only has the appeamnce sliown 
in fig. 47 in sections pjissing through its upper part. For some 
reason the epithelium lining this recess is very much macerated 
in all my specimens and 1 cannot give a clear account of it; but 
the thick wall appears to be made up of a number of glandular 
crypts, or, rather, of bunches ,of gland-cells, which have passed 
through the biisement-membi’ane into the subjacent connective 
tissue, as is the case with the various accessoiy genital glands. 
The ciliated epithelial cells retain their jK3sition on the outside of 
the bisement-membrane. Lower down, in the vicinity of the 
uropore, the glandular structure gradually disappears, but the 
columnar ciliated cells are continued as a broad band running 
back for some distance along the anterior and inner wall of the 
bladder (fig. 46, ci.ep.). The histological characters of this 
ciliated band leave little doubt that it is an ingrowth of the 
ectoderm, and its function is obviously to create a powerful 
ciliary cun‘ent in the direction of the uropore. 

The position of the little folded organ which has been referred 
to as possibly representing the right ctenidium is indicated in 
fig. 43, Rxt. In some specimens it is only lepresented by a 
thickening and modification of the mantle-epithelium exactly like 
that round the uropore. In other specimens the epithelium is 
thrown into folds, but this may be due to contraction in spirit. 
The mantle-Avall is thickened by a special development of muscular 
strands below the patch of modified epithelium, and in connection 
with these is a blood-space, which is nothing more than a diverti¬ 
culum of the large transverse blood-sinus enclosing the visceral 
ganglion. The oxgan iu question has, therefore, the same relations 
on the right that the functional ctenidium has on the left to the 
transverse blood-sinus. Fuithermoi’e, its position with regaixl to 
the hypobrancbial mucous gland is precisely that of the right 
ctenidium to the right hypobninchial gland in dibranchiate 
Ilhipidoglossa. Hence, in spite of its distance from the rudi¬ 
mentary right auricle and the fact that, so far as I am able to 
determine, it receives no special nerve-supply, I regard it as 
a vestige of the right ctenidium. The hypobrancbial gland 
varies considerably in size in the different species of Nerita and 
Paranerita, but its position is always the sfirne. The mass of 
secreting tubules forming the body of the gland lie in the roof 
of the right-hand side of the mantle-cavity, and chiefly in the 
posterior pai*t of the swelling formed by the genital complex. 
Their position in the male of Parmierita gagatea is shown in 
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fiff. 48, and in the female in figs. 62 & 63, Hy,g. 

The duct of the gland opens into the nght-hand posterior 
comer of the mantle-cavity by a fairly large pore situated 
below the posterior end of the swelling formed by the genital 
complex, an<l at the base of the vestigial right ctenidiiim (tig. 49^ 
Jlij,g.a,), As a consequence of the great size of the sper- 
matophore-sac and epididymis in Paranerita^ the hypobranchial 
gland is carried back with it and some of its tubules may lie 
at the posterior end of Ibe body, apparently among the viscera, 
but really in the tissue surrounding the spennatophore-sac 
(figs. 62 tfc 63) or its equivalent in the male. The tubules are 
lineil by a simjdo columnar glandular epithelium, the cells of 
which have small nuclei and clear contents. Q'he hypobinnchial 
gland attains relatively enormoiis <Umensions in the Helicinidie, 
penetrates among the viscera, and forms a considerable part of 
the mass of the visceral spire. 

The Generative Organs, 

The pf)sition of the gonad is the same in both sexes, and the 
oviduct or sperm-duct formed by the union of the ducts of the 
numerous ovarian or spermatic follicles passes up on the right- 
hand of the s[)ire toward.sthe posterior end of the right columellar 
muscle and then turns inward to pass into the base of the genital 
complex. It is not nocessfiry to add anything to the account 
given by Lenssen of the structure and histology of the ovary and 
testis in Xeriiina jhiviatllls. It holds good for all the Neiitkhe 
that I have studie<l. 

Lenssen gives a rather summary—but, on the whole, an 
accurate -description of the male accessory oi'gaiis of X.jluviatiUs, 
It is open to criticism in matters of detail, but these are not of 
sufficient importance to justify a discussion of them in this place. 
There is very little difference between the male organs of the 
different species of Xeritidce. Of Xerita I have examined lineata 
and melanotraga ; of Paraneritaj gagates, variegata, and longi- 
spina ; arul I have verified Lenssen’s description of Xeritina 
flariatilis. Fig. 50 is a drawing, founded ufKjn sections and 
dissections, of the male organs of Paranerita gagates^ and those of 
rariegata^ longispina, and of the unknown specdes from Fiji are 
indistiuguisliable. The sperm-duct is seen passing forward and 
upward with a slightly sinuous course close to the external body- 
wall on the right side. Just behind the posterior end of the 
right columellar muscle it comes into close relations with the 
gonadial extension of the cmlom and forms a few coils close against 
its wall. At this point the sperm-duct turns abruptly to the 
left and is immediately thrown into most complicated convolutions 
which are closely applied to one another and form a large ovoid 
mass—the epididymis. This, as has been explained above, is 
enclosed in a fine membranous bag, and is so .large that it 
projects backwards into the cmlomic cavity and extends across to 
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the left side of the body. Its relations are clearly seen in fig. 44, 
it can be seen that the sperm>duct narrows somewhat on enuring 
the epididymis, forms a great number of very fine convolutions 
on its left side, and passing to its hinder end increases appreciably 
in <iiameter. The ultimate coils lie on the right side, are greatly 
swollen and filled with spermatozoa. The last coil finally emerges 
from the epididymis-sac close to where the sperm-duct entered it, 
and immediately contracts to form a lather tliick-walled tube, 
which I shall call the middle tube. The sperm-duct before it 
enters the epididymis is lined by small cubical ciliated cells. On 
entering the epididymis the epithelium changes its chaiacter. 
The cilia are lost; the cells become relatively lai*ge—in the 
narrower coils three or four suffice to surround the lumen of the 
duct, - their cytoplasm becomes dark and granular and their 
nuclei clear with a sparse chromatic reticulum. In the thick 
terminal convolutions (fig. 55) the epithelial cells are very large 
and their cytoplasm is full of deeply-staining granules. So far 
as I am able to judge, the spermatozoa mature during their 
pjissjige through the coils of the epididymis. In the follicles of 
the testis and in the initial part of the sperm-duct they have 
globular or ovoid heads, which do not stain deeply, and short 
filiform tails. In the large terminal coils of the epididymis the 
heads are elongate, stain intensely with haomatoxylin, and the 
tails are longer and apparently thicker. They are, however, so 
matted together that it is impossible to make out details. But it 
is clear that the chromatin has increased in quantity and that the 
spermatozoon, as a whole, has increased in bulk. The chaiacters 
of the epithelial cells are suggestive (if the function of elaboiating 
material for the nutrition of the spermatozoa. In the middle 
tube the epithelium again becomes cubic:d and richly ciliated. The 
middle tube passes into the genital comjilex, runs some way 
forw^ard in its wall, makes an abrupt turn backwards, and at once 
enters a small thick-w'alled chamber which J shall call the 
thalamus, iis it evidently corresponds to the chamber into wdiich 
the oviduct opens in the female. 

There is very little pigment on the course of the sperm-duct in 
the species of Faranerita that I have studied : if any is present 
it is on the walls of the middle duct, but 1 have only observed 
this in P, gagates. 

The thalamus is a narrow^ and elongated chamber situated in 
front of the posterior third and near the inner or left side of the 
genital complex (figs. 44 & 48, t^,). It is lined by a very long 
ciliated columnai* epithelium sharply marked ofi* from the ciliated 
lining of the middle tube of the spenn-duct. This abnipt passage 
ivom one kind of epithelium to the other indicates, I believe, tlie 
boundary between the mesodermic and ectodermic structures. 
Anteriorly and posteriorly the thalamus receives the ducts of a 
compact acinous gland wliich I shall call the prostate (figs. 48 4: 
49,^5.). It is clearly formed by evaginations from the wall of 
the thalamus and has a distinct lumen. Its epithelial lining is 
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shown in fig. 54. It is interesting as exhibiting in its simplest 
form a mixed epithelium consisting of ciliaM and glandular 
cells. The latter are very large with basal nuclei surrounded by 
dense gi^anular protoplasm, the outer ends of the cells containing 
eosinophilous granules in a protoplasmic reticulum. Tlie ciliated 
cells are very small and wedged in between the glandular cells in 
a veiy regular manner. The prostate corresponds to wliat 
Lenssen calls the “glande annexe” in -Y. faviatilis, in which 
species it is relatively of enormous size. Lenssen did not obserwe 
that the epithelium is mixed, as just described, but though it is 
not so eiisy to distinguish its characters in the former, there is no 
difference l>etween JV. ^fliiviaiUis Mid Paraneriia in this resj>ect. 

The thalamus, then, is a split-like cavity extending some 
distance in front of and behind the entrance of the sperm duct. 
Below and at the sides it communicates widely with the vast 
cavity which J shall call the tenninal chamber. Lenssen has 
called it the “ poche semilunaire ” from its appeaiance in section. 
This is in reality a large pyiiform sac, of which the outer 
wall remains thin atid but slightly glandular, while the inner 
wall is greatly thickened by glandular differentiation of its 
epithelium arid projects like a demi-column into the cavity of the 
sac, mlucing its lumen to a crescentic slit (figs. 44, 48, ife 50). 
This projecting glandular column is att>iched along a slightly 
spiml line, is much thicker posteriorly than anteriorly, and its 
hinder end loses its attachment to the inner wall and projects 
backwards into the tyivity of the sac. Hence sections through 
this end show not a semi-lunar but a circular cavity surrounding 
a central pillar (fig. 49). The thalamus opens into the recess 
where the column liecomes free from the inner wall. Anteriorly 
the terminal chamber diminishes in diameter; its walls become 
less glandular a.ri<l more muscular, but the glandular thickening 
on the inner side is continued for some (listance forwanl anti 
eventually ends in a free pi*ojecting process, not far from the 
external aperture. 

Posteriorly a gland of some size (figs, 48 <fe 50, h,gl,) opens into 
the terminal chamber. This like the prostate iuus a distinct 
lumen, and is a sficcular outgiwvth of the hinder part of the 
terminal chamber with much-foldal walls. Its epithelium is 
wholly glandular, without any admixture of ciliated cells, and the 
elements comix)smg it are lotided with globules which stain 
deeply in luematoxylin and are therefore probably mucinogenous. 
Each globule contains a minute spot, staining brightly in carmine, 
and the whole epithelium has a very chaiucteristic apjHjai-Ance, 
which I have represented in fig, 56. 

That the terminal chamber cpiTesponds to the ootype of the 
female there can be no doubt. The structure of the glandular 
walls is identical. The outer wall is only feebly glandular compared 
with the inner, but its structure, shown in fig. 52, is interesting as 
illustrating the steps by which a mixed ciliated and glandular 
epithelium, such as that of fig. 54, has become modified into the 
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complex glandular organ depicted in fig. 53. The illustrations 
explain themselves and need no comment. 

Comparing the above with Lenssen’s accouiit of the male 
organs in fluviatilia^ it must be observed that in the latter 
species thei^e is no posterior gland; the prostate is relatively of 
gretit size; the thalamus (not described by Lenssen, but distinctly 
I’epresented) is relatively small and unimpoitant; the epididymis 
is small, deeply pigmented, and does not project into the coelom, 
but remains compacted against the base of the terminal chamber, 
and like it slung up to the roof of the mantle-cavity. 

The male organs of Nerita limata are depicted in fig. 51. 
The epididymis has been partly unravelled to show that it 
consists of a long greatly convoluted narrow tube, deeply 
pigmented throughout its extent, and a comparatix ely short, less 
deeply pigmented, w^ide tube. In its natural position the epidi¬ 
dymis is packed closely against the hind end of the terminal sac 
and lies in the mantle-roof without projecting into the coelom. In 
other respects the male organs of this species (and of K, mdano- 
traga and plicata^ which are indistinguishable) closely resemble 
those of Paranerita, It will l)e observed tlmt X^nia resembles 
X, jliiviatilia in the size, pigmentation, and position of the 
epididymis, but diffei-s from it in })ossessing a posterior gland and 
in the relatively small size of the prostate. 

Thus there is a close resemblance between the male organs of 
the Neritida*. Tliey are monaulic; there is no gonaduco-ctelomic 
funnel; and Xeriia stands midway between Paraiierlla and 
Xerltina, 

The hame relations as regards the'different sections are shown 
in the female organs. A diagram of the female organs of 
Parmm'iia gagates is given in fig. 00 and sections in figs. 61, 
62, & 63. Their structure is very similar in P, Umgispina ami 
variegata. The essential features are the same as in *Septaria. 
The ducts are ii’iaulic. The ovipository lies close 

alongside of the anus and leads into a lai’ge ootype whose cavity 
and glandular walls are so closely similar to thost* of Septaria that 
they need no further description. At a short distance from its 
aperture the ootype gives oflf dorsally and rather to the i-ight a 
diverticulum, which soon enlarges to form a thiu-wallod sac* of 
some considerable size filled with spherical calcareous concretions ; 
this is, of course, the ciystal sixc. The hinder end or fundus of 
the ootype divicles into two pissnges whose course is somewhat 
simpler than in Septaria, That on the right, the egg-duct, after 
passing through a “ clear gland,a mucous gland, and a rose- 
coloured glancl,” leads into the thalamus {th,\ which is suri*ounded 
by a well-developed vitelline gland. The tlialamus receives the 
oviduct, and there is a distinct oviduco-cmloinic funnel (fig. 41, 
od.c/,) opening into the gonadial ccelom a short distance 
behind the |x)8terior end of the right columellar muscle. The left- 
hand passage leads, as in fSepiaria^ into a bilobed sperm-sac, and 
this receives the muscular duct of the receptaculum seminis 
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(fig. 63, The left horn of the sperm-sac is produced into 

the ductus eniginaticus, of which the minute opening into the 
mantle-cavity is shown in fig. 61, ap.de. Thus far the identity 
with Septaria is nearly complete, but there are differences in 
the remaining structures. The right horn of the sperm-stic is 
continued into the vaginal canal, which is very long and thrown 
into a number of convolutions occupying a considerable part of 
the middle third of the genitjil complex (fig. 62, vag.c,). The walls 
of the vaginal canal are very thick and muscular; their thickness 
increases at the anterior end, where the canal makes an abrupt 
turn Imckward and opens into the vagina. The foim and 
relations of the last-named are clearly shown in fig. 60, this jmrt 
of the dmwing being a careful drawing from a dissection. The 
vagina is a thick-walled muscular tu])e, opening anteriorly into 
the mantle-cavity by a slit-shaped aiierture rather behind and to 
the right side of the ovipository aperture in P. gagates (fig. 61, 
vag.ap.). Posteriorly the vagina increases gradually in diameter, 
its walls gmdually become thinner and less muscular, and its 
hinder end expands suddenly to form the thin-walled spermato- 
phore-sac, which projects into the cmlomic cavity and l^ai-s the 
same relations to it and the adja(‘ent organs as does the epididymis- 
sac in the male. Thei’e are some minor difterences in the shape 
of these organs in the different species of Paraiierita, In P, longi- 
spina, for instance, the vagina projects some way beyond the 
ovipc^sitory and anal apertures and its free extremity is coiled in 
the shape of S (fig. 64.). In the same species the vagina is much 
longer than in P, gagates^ is of the same diameter throughout, and 
its posterior end makes a half-turn round the S])ermatophore‘Sac 
befoi*e opening into it. 

In P, gagates and rariegaia the walls of the vagina and vaginal 
canal are longitudinally lidged internally. The vaginal canal is 
lined by a columnar, ciliated, and uon-glandiilar epithelium. The 
vaginal epithelium is made up of larger cells, still ciliated but 
more glandular in appeiirance and filled with chromophilous 
gi*anules. The epithelium lining the spermatophore-.sac con.sists 
of elongated columnar cells filled with chromophilous gninule.s, 
but not, as far as I could determine, ciliated. I cannot, however, 
be certain on this point, for the epitheliuiii and contents of the 
spermatophore-sac were macerated in all my specimens. ‘ The 
spermatophore-sac always contains a number of fusiform spermato- 
phores embedded in an abundant cuagulum. Their structure will 
be described later. 

The female organs of Xerita diflfer to a considerable extent 
from those of Paranerita and Septaria, They have been con¬ 
cisely described in X. pica by Thiele (39). Working with 
sections he has correctly observed the main features and his 
dmwings of sections are i)erfectly accumte. But it would take 
a much larger number of drawings than he %vas able to give 
to present a clear idea of the complicjited ducts and cavities 
present, and his diagram gives a very poor idea of the actual 
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^roctui^e. 1 muist therefore repeat and add to his obsetvations^ 
but take the opportunity of remarking ttiat he shares with Oilson 
and Lensaen the credit of having first elucidated the structure of 
these remarkable organs in the Netitidae. 

I have studied the female organs of Nerita plieata^ vmlanth 
IragUy Uneata^ and phm. They are all very similar to (me another 
and to iV'. pica^ as described by Thiele. The following account 
founded on iV. plicata may therefore be regarded as applicable to 
the subgeiius. As shown in the diagram fig. 65, there is a great 
similarity as regards the ootype, crystal sac, the various glands 
surrounding the ^g-duct, and in the thalainiis between Nerita 
and Paranerlta and Septaria. I have already given so sufficient 
an account of these structui-es that I need not recapitulate in this 
place, but wdll confine myself to the difterences. 

The oviduct takes the usual course close to the right side of the 
pedicle of the visceial siic, and opens in the usual place into the 
coelomic cavity by an oviduco-coelomic funnel, jwrticularly large 
an<i distinct in A\ meUinotraga, Turning into the base of the 
genital complex the oviduct passes in front of the receptaculum 
seminis and opens into a relatively large thalamus. The position 
of the thalamus is indicated in figs. 65, 67, 68, th. Its cavity 
is relatively rather large, and the epithelium lining it has the 
characters described for Septaria^ but is unusually long, and 
between the ciliated epithelial cells open the ducts of the uni¬ 
cellular vitelline glands. The oviduct enters about the middle of 
the thalamus and its characteristic ciliated, cubical, iion-glandular 
epithelium is continued dowaiwards and forms the lining of the 
inner— that is the left-liatul—sideof aduct, or rather a fissure, for 
although very naii-ow in transverse section it is of considerable 
vertical depth, leading from the thalamus towards the base of the 
uterus. This fissure is the equivalent of the egg-diu!t. Its right- 
luind wall is formed by the elongated epithelium bordering a large 
glandular mass, which corresponds to the mucous gland in Sep- 
taria. As in Xerlta it stains intensely blue with haematoxylin, 
I have no doubt that it is a mucous gland. The lowest edge of 
this gland is shown in fig. 68, m,yL At the lower level represented 
in fig. 67 the mucous gland is replaced by another which corre¬ 
sponds to the “ rose-coloured {(land ” of Sepiaria, but the left side 
of the egg-duct is still lined by the simple, cubical, ciliated epi¬ 
thelium, Beyoml the rose-coloured gland, at a higher level than 
that shown in fig. 67, the egg-duct receives through a distinct 
duct the secretion of the mucous gland of the opposite side; a 
portion only of this is shown, in the figure at w.gL\ At this 
point the egg-duct enlarges, bends veiy sharply round, and becomes 
continuous with the lower portion or fundus of the ootype cavity 
{OoX), The simple ciliated epithelium dies out at the bend and is 
no longer seen in this region. Passing upwards again, we find 
the ootype extending far forward alongside of the rectum, and in 
the middle of it on either side the two lobes of the “ clear gland,*^ 
as indicated in outline in fig. 68. The clear gland soon disappears 
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and the two sides of the ootype are formed by a thick mass of 
the characteristic glandular tissue, but the two ends of its fissure¬ 
like cavity remain very thin. 

To return again to the lower level depicted in fig. 67. Some¬ 
what further down than this the right-hand portion of the wall 
of the ootype disappears, and the bottom of its ca.vity ends in a 
large thin-walled sac, which is really the lowest portion of the sac 
shown on the right-hand of figs. 65, 67, (k 68. This is clearly 
comparable to the sperm-sac of Fmanerita and Septaria, but it is 
not bilobed and its structure and further relations in Neriia are 
difiTerent, and can best be explained by reference to the diagram 
fig. 65. The sac turns vipwards and is closely applied to the left 
face of the rectum. Its outer or abrectal wall is deeply pigmented, 
rendering it a very conspicuous object in dissections, and is 
thrown into a number of folds running on the whole longitudinally. 
The pigment is deposited in the bodies of the very distinct band of 
columnar ciliated cells which forms the outer wall of the sac, and 
may be described as a plicated ciliated band rather than a groove. 
This band of ciliate<l cells, at a lower level than is shown in fig. 67,, 
passes round the left and lower side of the sac and is continued 
into the ciliateil epithelium of the egg-duct, whicli again, as 
described above, is continuous with the ciliated epithelium of the 
oviduct. The rest of the walls of this pigmented sac are extremely 
thin and non-ciliate<l. It is a remarkable feature that the adrecttil 
part of the cjavity of the Sfic and also its lower jiart adjoining the 
base of the uterine gland is broken up by a number of tmbeculie, 
which in ariuiigement greatly resemble those of the glandular 
part of the kidney, but they are not in this c?ise glandular. Some 
of tliese trabeculae are shown in fig. 67. They are much more 
<leveloped in X, jnelanotra^a than in X, plicata^ and they have 
been noted Ijy Thiele in X, pirn. At the top of the pigmented 
sac the abrw'ta-l ciliated band becomes a distinct groove, and this 
separates ott’as a duct, at first thin-walled, and lined by the sitrae 
pigmented ciliated epithelium as the groove. The duct soon 
diminishes nottibly in diameter; its pigmented ciliated epitheli\im 
gives place to a non-pigmented epithelium composed of much 
smaller cells but still ciliated, and at the same time it acquii'es a 
thick external muscular coat. This duct (fig. 65, vag,c,) pui*sues a 
very slightly sinuous course posteriorly (it is somewhat longer and 
more convoluted in X, melanotraga)^ and while its lumen continues- 
to diminish, its muscular coat increases greatly in thickness 
(fig. 68, x^ag,c,\ It is evidently, I think, the homol(^ue of the 
vaginal canal of Faramrita and Septaria* It opens into a dila¬ 
tation, wdth less thick but musculai* walls, lined by an epithelium 
which is continuous throughout all the structures I have yet to 
describe and whose characters I will specify pi^sently. Fi'om the 
lower end of the dilatation a diverticulum is given off, sometimes, 
as shown in the diagram fig. 65, in the form of a narrow stalk 
with a bulbous termination, sometimes a simple blind tube of 
subequal diameter throughout. It contains spermatozoa and is 
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evidently the reeeptaculum seminis. Anterioriy the dilatation 
narmws and is continued forward alongside and to the left of the 
rectum as the vagina, which opens by a slitrshaped aperture into 
the mantle-cavity on the posteiior and inner side of the swelling 
formed by the terminal portions of the ootype and rectum. At 
about two-thirds of its length from its anterior end the vagina 
gives off from its posterior side a diverticulum, which at once 
expands to form a capacious spermatophore-sac containing several 
spermatophores. This does not, as in Paranoia, project into 
the coelom, but remains closely attached to the dorsal body-wall, 
projwting, indeed, very little backwards beyond the reeeptaculum 
seminis. In N, plkata^ in which the kidney (as also in Septaria) 
extends far over to the right side of the body, the posterior end 
of the spermatophore-sac is partly imbedded in this organ. 

The inner walls of vagina, reeeptaculum seminis, and sperma¬ 
tophore-sac are thrown into longitudinal folds and clothed by a 
similar epithelium which has l)een accurutely described by Thiele. 
The cells are all of one kind, non-ciliated, with basal nuclei an<l 
clear vacuolated outer ends. They appear to be glandulai*, but do 
not contain the ehromophilous granules characterizing the epi¬ 
thelial cells lining the similar structures in Paranerita, In any 
case they differ from the ciliated cells of the vaginal canal. 

It will be observed that there is no ductus enigmaticus, and the 
female organs of Nerita are therefore diaulie, agreeing in this 
respect with Keritina j^uviatilis, but differing from Paramrita 
and Septwria. 

Lenssen has given so sufficient an account of the female organs 
oi Neritina jliiviatilis that I need do no more than sjiy that I 
have carefully vei’idnl his statements and find them correct. It 
is perhaps neceSvsary to rej)eat that the large thin-walled sac at 
the base of the ootype, which he calls the “poc*he decontiueuce,^’ is 
the equivalent of the sperm-sac of other forms; that what he calls 
the connecting canal ” is the vaginal canal; kiid that what he 
calls the “ bursa copulatrix'' is the apiivalent of the si>eruiatophore- 
sac. I may further jxnnt out that the position of the reeeptaculum 
seminis on the course of the vaginal canal is another feature in 
which N, fiuviaiiliH more nearly resembles Serita than Para- 
nerita and jSeptaria, 

There is apparently no oviduco-ctelomic funnel in X.f uviaiilw. 

I have ciirefully examined seveml series of sections in the ex¬ 
pectation of finding it, hut have failed to discover a trace. The 
oviduct as it jmsses from the ovary to the thalamus runs in the 
wall of the gonadial cmlom, but makes no communication with 
this cavity, and I have made use of sufficiently high pow ers of the 
microscope to be able to say that I have not overlooked this 
structure beaiuse of its minute size. I am satisfied that it does 
not exist. 

It is not, iTterhaps, very profitable to discuss the homologies of 
such complicated organs as the genital ducts of the Neritid«e in 
the absence of any exact knowledge of their development, and I 
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am not yet in a position to supply this defect in our knowledge 
of the group. But as Thiele haa liomologized the spermatophore- 
«ac and vagina witli the right kidney of other Aspidobranchs, a 
criticism of his conclusions will not be out of place. 

In considering this question, we must start from the fact 
established by von Erlanger (14) and Miss Drummond (13) that 
in PcdiuUna the post-torsional right kidney makes its appearance 
in the course of embryonic development, but is eventually arrestwi 
and becomes the gonaduct. Miss Drummond has given a very 
instructive figure (he. cit. pi. vii. fig. 6) showing the reno-peri- 
cardial opening of the right kidney still open, after the latter has 
acquired a connection with the gonad. This is the permanent 
condition in female Neritidae (except and it 

cannot be doubted that in this family the gonaduct is, as in Palu- 
dina^ the representative of the right kidney. This being the case, 
the gonopore—that is to say, the ojiening of the gonad into the 
kidney—must be looked for on the course of the oviduct, some¬ 
where l^ehind the reno-pericardial (oviduco-coBlomic) opening. 
All that lies in front of the last-named may be kidney, or pirt of 
it may be derived from the mantle-epithelium, either by invagi¬ 
nation 01 * l)y the closing in of a primitively open groove. 

The facts do not wamint our expecting that the kidney and the 
gonaduct should have acquired sepamte openings into the mantle- 
cavity ns Thiele supposes, Hnch an exjiectcition, indeed, woidd be 
nonsensical, for the kidney and gonaduct are one and the same 
thing. But it is possible—and this, I think, is what Thiele means 
—that of the two mantle-openings in the diaulic Xerita one is 
the primitive aperture of the right kidney, the other secondarily 
ac(|iiired, whether by invagination of the mantle-epithelium or 
by a secomlary outgrowth from the kidney. Basing his opinion 
on the histological characters of the epithelium, which in Xerita 
has, but in Paraneiuta and Septaria has not, a r€\semblance to the 
epithelium of the left functional kidney, Thiele decides that the 
vagina is the true renal aperture and the spermatophoi’e-sfic the 
representative of the right kidney. He does not push this homo¬ 
logy to its logical conclusion ami assert, what must be true if his 
view were correct, that the vaginal canal, spei’in-sac, receptaculum 
seminis, fundus of the (K)type, egg-duct, and thalamus as well as 
the oviduct itself, are all representative of the right kidney. He 
further supposes that in the monaulic male the right kidney has 
disiqq)eared. But the sperm-duct no less than oviduct must 1)6 
foiined from the arrestetl inKst-toi-sional right (pretorsional left) 
kidney; and a,s the male jiore obviously corresjwnds to the ovi- 
pository aperture of the female it w'ould a])pear more probable 
that the latter, and not the vaginal aperture, is the representative 
of the primitive uropore. And this, I believe, is the more correct 
view of the case. 

I have pointed out that the true generative oj)ening into the 
kidney must be situated behind the oviduco-ctelomic funnel in 
the Neritidie. If, now, we make a comparison with the more 



874 


JPBOF. G. C. BOUBXS ON TfiB 


^ [Nov, 17, 


primitive A&pidobranchia, with Phuroiomaria^ 7VocAf% 

Cemoria^ we find that the gonaduci entei*s the kidney at no great 
(iistance from its external a|)erture,and close to the reno-pericardial 
canal, when this structure is present. The glandular part of the 
kidney lies behind the entrance of the gonaduct. It would be 
contrary to what we see in all other forms if we were to find, aa 
we should if Thiele s view were correct, the glandular part of the 
kidney situated in front of the opening of the gonad and the 
reno-pericardial canal, between these and the renal pore. The 
presence of an anterior lobe of the right kidney in Ph'wrotommia 
and Ilaliotia does not invalidate this reasoning, as may readily be 
seen on consideration of its relation to the ureter or non*glandular 
pait of the kidney. But,-it may be asked, if the complex of 
glandular tissue and ducts lying in front of the oviduco-coelomie 
funnel in the Neritidse do not represent the glandular pai*t of the 
kidney, w’hat do they represent ? I have no doubt that they are, 
in large part, analogous to the modified glandular terminal pai-t 
of the ureter described by M. F. Woodward (41) in Plevrotomaria^ 
or, to seek a nearer homology, to the glandular sac forming the 
ureter in the left functional kidney of the Neritidse themselves. 
I have already instituted a comparison between this glandular 
ureter and the various glands found on the course of the ootype 
and egg-duct, and have given reasons for believing that both are 
derived from an invagination of the mantle-epithelium. If these 
comparisons are correct, the conclusion follows that the ovipository 
aperture in the female and the single pore of the male are the 
representatives of the ureter of the right side. The vaginal 
aperture of the female has therefore nothing to do with the 
primitive right renal (opening. As to how' it has been established 
I will not, in the absence of embryological evidence, hazar<l an 
opinion. I will merely point out that the formation of ac(»essory 
sexual ducts is a common phenomenon. The ductus euigmaticus 
of JSeptaria and Paramrita is an example. 8o also are the vaginal 
ducts of the triaiilic Boridiclje and Elysiidte, Jn the Platyhelmia 
multiplication of the female orifices, e. g, in Trigondporus^ is 
common; and 1 do not think it altogether fanciftil to say that 
there is some analogy between the Laurer-Stieda canal of Tre- 
matodes and the ductus enigniaticus of the Neritida*. 

The spermatophores of Merita and Paranerita require some 
description. They are very similar in general appearance in all 
species I have studied. As shown in fig. 69, a sperraatophore 
consists of a cylindrical body, rounded at one end and produced 
at the other end into a long hollow filament. In several cases I 
have seen this filament engaged in the aperture of the vaginal 
canal, as represented in fig. 64, and extending for a long 
distance into its lumen. It is therefore evident that the contents 
of the spermatophore—the spermatozoa—are voided through the 
filament into the lower end of the vaginal canal, possibly into the 
receptaculum seminis, and do not pass into the lumen either of 
the vagina or of the upper part of the vaginal canal. Usually 
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there are half a dozen or more spermatophores in the sac, but 
•sometimes only one. In no case have I founci an empty sperma- 
tophore-sac. Though I have tried in many different ways, I have 
not been able to make any prepai*ations giving a satisfactory 
'demonstration of the structure of the spennatophores. They are 
brittle, and are always contracted and distorted by the action of 
reagents; probably the study of fresh sjKJcimens is necessary for 
the elucidation of their mechanism. As sliown in figs. 66 and 69, 
the cylindri(?al body contains a central cavity filled by a mass of 
spermatozoa. The wall of this cavity is formed of a thin layer 
of a hard brittle substance which must be of the nature of chitin. 
Around it is a protoplasmic layer (fig. 66, JII.), from which a 
number of fine filaments radiate to an external wall composed of 
an elastic homogeneous substtiiice. The radiating fibres pass 
from the inner to the outer walls at regidar intervals, so that the 
bod}’^ of the Hpermatof)hore appears in a side view to be made up 
of a niiinber of segments. The layer of protopla.sin surrounding 
‘the central capsule is filled with chromophilous granules, but 
there is no trace of nuclei. Both the inner cJipsule and the outer 
w^all are continued into the filament, which is therefore a double 
lulje. There is some evidence that the filament is coiled up 
within the capsule and afterwards shot out much as is the filament 
of a nematcKyst, but of this I cannot be certain. It is a curious 
thing, of which 1 can offer no explanation, that neither I nor any 
of my predecessors Imve seen any trace of a spermatopbore in the 
male oi’gans. It seems certain that they must Ik*, formed in the 
terminal sac, but there is no positive evidence as to their origin. 

It is interesting to note that in the freshwater forms, Septarin 
and Xeritina, there ai’e no spennatophores. Gilson has followed 
out the process of fertilization in X, flariatUis^ and it is clear 
from his account that sjiermatophores do not exist in this species. 
Leiissen, it is true, alludes to the probability of their occuiTence, 
but he did not discover them, and my experience is the same 
as his. 1 have fouml in one or two specimens a number of 
spermatozoa agglutinated together in a mass of cuagulum in the 
vagina, but I could not detect any structure resembling that of 
the spermato}>hores of Xerita and Paraum'ita. The i^educed size 
of the sf)ermatophoi‘e-sac in tSeptaria horlmika and S. bougaiu- 
viUei affords evidence that spennatophores ai'e not formed in these 
species. Against this must be set the fact that Thiele describes 
a large spermatophore-sac in S. parva^ anti in fig. 128 gives 
the outline of a large irregular mass in its interior, but he 
makes no mention of spennatophores. 

In fig. 57, a, hj c, d, e, I have given drawings of the different 
forms of concretions found in the crysfad sac of Xerita melano- 
traga. They dissolve refidily in dilute acids with evolution of 
bubbles, leaving an organic residue in which I could not find any 
trace of a nucleus. They are comj>osed of a number of crystalline 
prisms radiating from the centre of the concretion and pixijecting 
on the surface as shown in a and b. Sometimes the crystals are 
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arranged in several concentric layers as in and in other cases^ 
as in c, a concretion is made up of an aggregate of several smaller 
concretions. As the crystal sac is always full of these coricretions 
in Nerita and Paranerita they jnust be of some importance, 
and I think that they are connected with the formation of an 
external calcjareoiis layer of the egg-shell. The egg-cases of 
Nerita and Paranerita are not known, but those of Septaria 
hougainvillei have an external calcareous envelope which is imdily 
dissolved in dilute acids leaving a horny layer beneatl). The 
crystal sac is very small in Septaria^ and this may account for 
the calcareous layer being very thin. If this surmise be correct, 
the “ crystal sac ” is a calcigenous gland, os hinted in a footnote 
by Thiele, though for some unexplained reason he prefers to call 
it the uterus. 

Before bringing this part of my work on the Neritacea to a 
close, I may conveniently discuss the various questions arising 
out of the facts enumerated. In the first place, there is the 
question of the inter-relationship of the existing members of the 
Neritidw. Leaving ScutelUna out of the question, because I 
liave not l>een able to obtain sj)ecimens of this genus, I have to 
justify my subdivision of the membei's of the family into the 
groups Nerita^ Paranerita^ tieptaria^ and Nerithm, The fact 
that the female Neritina {semii restricto) is diaulic and Para- 
mrita triaulic is in iny opinion sutiicient to separate these forms 
from one another. Further than this Neritina resembles Nerita 
more closely than Paranerita^ not only in lieing diaulic, but also 
in the characters of the epididymis, in having the epididymis 
and spermatophore-sat restricted to the man tie-region instead of 
projecting backwaivls into the coelom, and in tlie position of 
the receptaculum seminis on the vaginal canal. Neritina, again, 
is more specialized than any other of the Neritido* in that it has 
lost the supra-iiitestinal nerve and the oviduco coelomic funnel. 
The evidence of comparative anatomy therefore points to its 
having been evolved inde})enclently of Paranerita from a marine 
Nerita stock, and this conclusion is strengthened by a consider¬ 
ation of the evidence afforded by distribution in space and time. 
Assuming, as ive are amply justified in doing, that all estuarine 
and freshwater forms are descended from marine Neritidie, 
the various species of Neritina inhabiting rivers debouching into 
the Mediterranean, Caspian, and Northern European seas must 
have been derived from a marine form inhabiting those seas. At 
the prejBent time no meml)er of the genus Nerita {s, etricto) is 
found in any of them. Neritina mHdie, it is true, is found in 
the Mediteiranean, but this is probably a fluviatile form which 
has found its way back to the sea, for even N, jluviatilis occurs 
in brackish and sometimes in salt water. The ancestral marine 
forms must therefore l>e looked for in geological strata, and it is 
significant that, whereas Neritina is common in Teiiiary deposits 
and extends back as far as the Lias, the most recent fossils 
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recognized as members of the genns Nerita occur in the Upper 
Cretaceous—the siibgenus Otostorm^ for instance, in the Upper 
Cretaceous of Europe, Algeria, and Asia Minor. Making due 
allowance for the fact that the distinction between Nemia and 
is not very obvious, especially in fossil shells, it is 
clear that the numerous examples of the latter genus found in 
freshwater tertiary deposits must have been derived from marine 
forms that have long since disappeared from European seas, and 
the existence of Xeritina in European secondary strata pushes 
back its origin to a remote period. It is probable on the palaeon¬ 
tological evidence that the European species form a distinct 
geographical group, and the coincidence of anatomictil evidence 
makes the probability well nigh a ceitainty. 

That Septarki is derived from Parmieriia—ihe. females of both 
are triaulic—and that the latter is desc^ended from the marine 
yeriUi still abundant in tropical seas, is beyond all doubt. But 
the geogi'aphical distribution of these forms presents problems 
which become more difficult the more one reflects upon them. 
The Hf)ecies of Paranerita that I have studied come from localities 
as far apart as Fiji ami Mauritius, but belong to the lutlo-Pacific 
region, the marine life of which is tolerably uniform in character. 
The anatomy of these species is so similar that they are prac¬ 
tically indistinguishable from one another, though I have noted 
small differences betvreeu them. Paranerita^ however, is only 
exc^eptionally a marine form. Most of the species are fiuviatile, 
some (e. g. P. cornea from the Philippines) are amphibious or 
almost teiTestiial in habit, and it is a singular tiling that, 
although largely continental, they abound in oceanic islands. 
Similarly Sepinria, an exclusively freshwater genus, is chanic- 
teristically insular, and species scarcely distinguishable finm one 
another are found in the Ma>;carene Islands, in Fiji, and otlier 
Pacific islands. How have these freshwater forms reached their 
present habitats? 8iirely not by the ordinary means of dis|>ersal, 
for the animals, adapted as they are to existence in fresh -water, 
cannot have migrated over the whole Polynesian area, across 
great extents of deep ocean. Nor could the egg-cases of Septaria, 
which are attached to the shell of the parent, have been wafted 
uninjured by any conceivable agency ai'ross the Indian Ocean. 
If we full back on the stereotyped explanation that the species 
now isolated aie representatives of a genus which is still widely 
distributed and has been throughout long periods of geological 
time, it is still insufficient, for it assumes what will not readily 
be granted, the existence of former land-connections between 
distant oceanic islands, between the Mauntius Islands, Samaa, 
and Fiji. It is a tempting supposition that, as the marine 
Nerita is universally distributed in tropii^l seas and as Para¬ 
nerita is abundant i|i rivers running into seas where Nerita is 
abundant, and as the anatomical characters of the tw^o forms 
are singularly alike, and as the oonchological characters sepa¬ 
rating Paranerita from Nerita are just those which are 
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ohftracterktic of freshwater shells—viz. relative lightness and 
smoothness of shell and operculum due to the ^eater proportion 
of organic over calcareous material, and might therefore he 
attributed to the direct influence of external conditions,—then, 
wherever circumstances were favourable, marine forms ascended 
rivers and as a result of changed conditions of life assumed the 
characters which in our artificial systems of classification are 
atti-ibuted to Paranerita (the tropical Keritina of previous authors), 
I mil see no (\priori objection to this supposition, for if evolution is 
still going on within a group of animals as it has gone on iu past 
times, marine Neritids must still be passing into estuaides, and 
fnim estuaiies into rivers, and as they change their conditions of 
life so they must react to their surroundings and undergo mtxiifi- 
-cations of structure. And as the organization of marine Neritids 
is extremely similar in all parts of the world, and as the con¬ 
ditions obtaining in rivers are also very similar, a similar 
environment acting upon a similar organization must produce 
similar results. Let no one object that the environment does 
not have a direct influence on the organism. It can l)e proved 
that it has in certain Mollusca. Take a sample of oysters that 
have been retired for two years, say, in the Schelde and another 
sample reared for a similar period, say, in the Bay of Arcaehon. 
Their shells will have such distinct and easily recognizable 
characters that an experienced eye will have no difiiculty in 
identifying them. Take both samples and lay them down, say, 
at Whitstable, and leave them thei^ for another two years. At 
the end of that time the two samples will still bo distinguishable 
because of the characters of the first two years^ growth. J^ut in 
the last tw^o years’ growth they will exactly resemble each other, 
and this new growth will have neither Schelde characteristics 
nor Arcaehon characteristics, but Whitstable chaim*teristics 
diflering from both the former. These facts are well known to 
oyster-merchants, and I have personally verHied them. They 
are proof of the direct action of the environment on the glow¬ 
ing shell, and if only conchological evidence were forthcoming, 
I should be inclined tp accept the supjxjsition put forward 
above. Indeed, before I made a detailed study of the genital 
organs, I thought that it was the best explanation of the problem, 
but when 1 found that the females of Ntrita were diaulic, and 
those of Paranerita triaulic, and that there wei*e parallel dif¬ 
ferences in the male organs, the explanation no longer satisfied 
me. It is inconceivable that such a structure as the ductus 
enigmatiens could have been independently evolved several 
times over. At the same time I think it probable that many of 
the fluviatile Neritidae have been independently derived from 
marine Neritidie, and I have entered upon this discussion in the 
hope that others will make an anatomical examination of species 
from different localities and determine how far they differ from 
one another. An anatomical study of freshwater Neritida& from 
the Atlantic seaboai’d is very much to be desired. 
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As to the larger questions of the relationship of the Neritidfl^ 
to other groups of the Bhipidoglossa, and whether they can be 
regarded as representatives of the stock from which the Pectini* 
branchia were derived, I think that some evidence can be offered 
from the foregoing pages. The Neritid® are commonly held to 
he a highly specialized and at the same time an annectant group 
leading to the Architsenioglossa. Such a view, though it nmy 
contain an element of truth, cannot, in my opinion, be held 
without considerable modification. 

To deal first with the position of the Neritidae among the 
Rhipidoglossa. Thiele admits that he cannot assign them a 
satisfactory position. He is inclined to derive them from the 
Trochidfti, but also detects resemblances to the AcmaddsB; as he 
rightly observes, they cannot be derived from the latter family, 
for it is docoglossate. 

If we compare the Neritidae with the rest of the Rhipidoglossa 
we see that they possess a number of primitive characters common 
to the whole group. Such are, the shoiii snout, without pre- 
tentacular or post-tentacular elongation ; in the nervous system, 
the presence of a labial commissure, of elongated buccal ganglia, 
of a long cerebral commissure, of elongate pedal nerve-cords 
sheathed in ganglion-cells. The pharyngeal bulb is large, situated 
far forward in the head and embraced by the cerebral com¬ 
missure. The ventricle of the heart is traversed by the rectum, 
and although that of the right side is much reduced there are two 
auricles. The ctenidium is typically bipectinate and is less 
modified than in the Trochidie, for the lower gill-lamellae ai’e 
equal in size to the upper. 

The chai’acters indicating a higher degi^ee of specialization than 
in other Rhipidoglossa ai'e as follows:—The eyes are closed, 
the supm-intestinal nerve is reduced or even absent, and the 
left symmetrical pallial nerve takes a principal share in the 
innervation of the ctenidium. The subintestinal ganglion is 
closely approximated to the right pleural and is united by a very 
short zygoneurous bmnch with the latter. A direct commissural 
connection is established between the right and left pleural 
ganglia. Only a single functional kidney—the left post-torsional 
—is present, its fellow of the right side having been converted 
into the gonad net. The accessory genital ducts are extremely 
complicated and in the female are diaulic or triaulic. The 
visceral spire is reduced and the animal has acquired a secondary 
symmetry emphasized by the presence of a left as well as a right 
columellar muscle. In possessing a single (left) ctenidium the 
Neritida? stand on the same level of organization as the Trochid» 
or Turbonidie. 

It might be concluded from all this that the Neritid® are* 
nothing more than Rhipidoglossa which have l>een specialized in 
certain directions while retaining many of the primitive features 
characteristic of all the Aspidobranchia, and that they so far 
resemble the monobranchiate forms (Trochid® and Turbonid®) 
Peoc. Zool. Soc. —1908, No, LVI. 56 
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that they have prabably descended ftx)m them. But thkeon* 
elusion cannot sustained. In some important respects the 
Neritidm are more primitive than any of the Bhipidoglossa. 
The ccelom, in particular, extending as it does across the whole 
width of the body, retains features which may be called embryonic 
when we com^sire it with von Erlanger's and Miss Drummond s 
account of the development of Pmvdvm<^ but must surely be 
regarded as primitive when we consider the probable phytogeny 
of the Gastropoda. No such extensive ccelomic space has been 
described in any other gastropod, and to find a parallel to it we 
must refer, as Thiele has done, to the Cephalopoda. When a 
feature is shared by representatives of two orders now widely 
separate, and is also shown by embryological evidence and by 
d pnon reasoning to be primitive, there are very good grounds 
for regarding it as ancestral. In other Rhipidoglossa the ccBloni 
is reduced to a pericardial sac surrounding the heaH. This 
pericardial sac, as embiyology teaches us, is the reduced repre 
sentativeof a primitively much more extensive space. This moi*e 
extensive space is preserved in the Neritidae, and the conclusion 
is that they have inherited it from ancestoi's more generalized in 
this respect than the remainder of the existing Rhipidoglossa. 
This ancestor must have been older even than Fletirotmnaria^ for 
the ccelom is reduced to a j)ericardial sac in this genus. 

The same conclusion is reached by a consideration of the 
excretory organs. In Pleurotomariidie, HaIiotida:», Ti'ochida*, 
Turbonidae, and Fissurellidae the post-torsional left kidney is 
reduce<l to a small s^ic, and in the first four families this 

papillary sae,^’ as it is willed, has * undergone modification. It 
no longer serves for the elimination of waste matters from the 
blood, but is phagocytic. In the Neritidse the left post-torsional 
kidney is large and persists as the functional exci*etory organ ; it 
is the right kidney that has changed its function and undergone 
reduction. It cannot be doubted that the ancestinl Gastropod 
possessed paired functional kidneys as do the Chitonida? and 
among the Fissurellidae Cemoria {jide Haller). The obvious 
inference is that the families in which the left kidney is modified 
to form a papillary sac are to that extent modified, and that the 
Neritidseare descended from an ancestor in which this modifica¬ 
tion had not yet taken place. The persistence of the left kidney 
in Neritidaj, therefore, is to be legarded as an ancestral rather 
than as a specialized character, and as evidence that this family 
cannot have been descended from Trochidae or Turbonidie, in wliicli 
specialization has taken a difierent direction. 

These arguments indicate that the Neritidie are descendants of 
a very primitive stock (a conclusion sufficiently supposed by 
Palaeontology), from which the remainder of the Rhipidoglossa 
and probably other groups of Gastropoda were also derived. 

If these conclusions are accepted, the question of the illation- 
ship of the Neritidae to the Tsenioglossa is simplified. In this 
case we have to consider whether the spe<*ial characters of the 
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Neritidae appear, and if so, to what extent, in the more {»:imitive 
T»niogloB8a. If they do not reappear, it cannot be maintained 
that the latter group is descended from the former. Secondly, 
whether such resemblances as there may be between the two 
groups may be attributed to inheritance from a common ancestor 
or to convergence, or whether possibly both these factors have 
taken a share in producing these resemblances, and, if so, what 
share. 

Taken by itself, the peisistence of the left post-torsional kidney 
as the functional excretory organ in the Neritidie and Pectini- 
branchia would be strong evidence of their relationship, but 
relationship does not imply that one group is descended from the 
other. It may be remote and may only indicate that both 
groups are descended from a common ancestor, and this is clearly 
the true conclusion in the matter. Among the special characters 
of the Neritidie those of the nervous system are the most 
important. If the Pectinibranehs were descended from a Neritid 
stock, we should expect to find in the more primitive members of 
the suborder truces of the special features of the Neritid nervous 
system. But we find nothing of the sort. The generalized 
Pectinibranehs such as PcdviMim^ CyclophoruB^ Littorina^ or 
Cydostoma are typically dialyneurous. In none of them is the 
subintestinal ganglion approximated to the left pleuiul. There is 
not a zygoneurous connection between the right pleuiul and the 
subintestinal ganglia. There is no trace of a direct commissural 
connection between the right and left pleural ganglia. The 
supra-intestinal nerve shows no sign of reduction or disappearance. 
Palndina^ as Bouvier has .shown, is quite rhipidoglossan in 
respect of its nervous systfjm. The e^ddence is clear that the 
archaic Tienioglossa cannot have descended from the Neritidie. 

On the other hand, the persistence of the left kidney as the 
functional excretory oigan, and the fact that the permanent 
relations of the I’educed right kidney (gonaduct) of female 
Neritidie to the cmloin almost exactly represent an embryonic 
phase in P(dvdiiia^ are coincidences which must almost certainly 
he attributed to inheritance from a comQion ancestor. At some 
remote age the Prorhipidoglossan stem must have divided into 
two branches. In one the left kidney underwent reduction, and 
this branch gave rise to the Pleuiotomariidie, Haliotida*, Troebida*, 
Fissurellidie, and probably also to the Docoglossa. In the other 
branch the left kidney retained its size, and with the reduction 
of the right kidney became the only excretory organ. From 
this biunch all the Gastropoda which retain the left kidney only 
—the Neritidie, the Pectinibranchia, and the Euthyneura—^are 
descended. The last two must have branched off at a very early 
period, while the ancestral form still retained all the primitive 
characters of the nervous system, as these are preserved in 
Paludina and in Actcdm. The Neiitacea remain as the much 
modifieii representatives of the primitive stock. Their special 
characters are peculiar to themselves and are not to be explained 

56 ^ 
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by r^erence to any other existing group* Thus the resemblance 
of the shell of some members of the group to the Katicida^ is due 
to convergence. So also the possession of a single functional 
ctenidium on the left side, a ohamcter shared by the Trochid® 
and Pectinibranchs, does not indicate that the Neritidas stand 
midway between these forms, but only that the right ctenidium 
has b^n suppressed independently in each. I have brought 
forward evidence showing that the loss of the right ctenidium is 
comparatively recent in the Neritidie, probably as a consequence 
of the great development of the accessory geiutal organs which 
occupy all the space on the right side of the spacious mantle* 
cavity. 

A consideration of the Helicinidsei, the most specialized of the 
Neritacefie, must be postponed to the second part of this memoir. 
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EXPLANATION OF THE PLATES. 

Plates XLVI.-LXVI. 

Lettering in all the figivres^ except figs. 36 -39. 


af,hr. Afferent branchial vessel. 

An. Anns. 

ap.de. Aperture of the ductus 
cnigmaticus. 

ax. Axial plate of ctenidium. 
h.ffl. Basal gland of the male 
genital organs. 
hp.u. Branchio^pallial nerve. 
hr.n. Branchial nerve. 

&.si. Blood-sinuses of kidiiev. 
e.ap. Aperture between pericardial 
and gonadial cuelom. 
cil.c. Ciliated cells. 
vil.ep. Ciliated epithelium. 
cil.p. Ciliated passage into ureter. 
cU.tr. Ciliated tract of gill-latnella>. 
cLgl. Clear gland. 
cin.l. Lett columellar muscle. 
cm.r. Right columellar muscle. 

Cp. Cipbalic penis. 

Crp.s. Crystal-sac. 

Ct. Ctenidium. 
lJ,en. Ductus enigmatiens. 

E. Eye. 

Ed. £gg-duct. 

ef.br. Efferent branchial vessel. 

Epd. Epididymis. 
fc.cil. Frontal cilia. 
g.co. Gonadial cadom. 

Gd. Genital complex. 
gLc. Gland-cells. 
iig.g, Hypobranchial gland. 

Hg.g.a. Aperture of hypobnmeliial 
gland. 

Tnt. Ttitestine. 
int.c. Interstitial cells. 

K. Glandular portion of the 
kidney. 

K'. Bladder or non-glandular por¬ 
tion of the kidney. 

L. au. Left auricle. 

Li. Liver. 

Li,d. Hepatic ducts. 
l.mao. Longitudinal muscles of gill. 

M. Mantle. 

M.e. Mantle-cavity. 

M. ep, Mantle-epithelium. 


I m.f Muscle-fibres. 

I m.gl. Mucous gland. 

m.t. Middle tube of gonaduct. 

1 O. Otocyst. 

j od. Oviduct. 

od.cf. Oviduco-ctelomic funnel. 

Oe. (Esophagus. 

Dot. Ooty])e. 

' Oot.€p. Epithelium of ootype. 

Op. Opercular lobe. 

Oeg. Osphradial ganglion. 

Or. Ovary. 

I Ov.ap. Ovipository ajierture. 

P. Pedal nerve-centres. 
pCiCQ. Pericardial ccelom. 

Pfi. Pharyngeal bulb. 
pre. Prostate. 

R. Rectum. 

R.au. Right auricle. 

M.ct. Right ctenidium. 
ec.gl. Rose-coloured gland. 

Md. liaduk. 

JR.p.c. Reno-pericardial canal. 

K.9. Receptaculum seminis. 

M.n.d. Duct of receptaculum Keminis. 
^.g. Salivary gland. 

8p. Spermatuphores. 

$p.d. Sperm-duct, 
ep.ep. Epithelium of sperm-duct. 

8p.8. Sperra-sac. 

8pz. Spermatozoa. 

St. (Esophag^l division of stomach. 
8lf. Pyloric division of stomach. 

71 Tentacle. 
tch. Terminal chamber. 
th. Thalamus 
7>. Testis. 

Ur. Ureter. 

XTt.p. Uropore. 

V. Ventricle of heart. 
r<i;g. Vagina. 

Vag.ap. Vaginal aperture. 

Vag.c. V^nal canal. 

Visceral ganglion. 
vi$.n. Visceral nerve. 
vt.g. Vitelline gland. 
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VuLtM XLVI. 

Fig. 1. Dorsal view of Septaria borhoniaa^ 9 • mantle has been cut through 
and i^rtly i*emoved to show the orgatis ofthepalHal complex (X 5). 

2. A semi'diagranimatic drawing to show the course of the gnt in Septaria, 

3. A diagram of the female genital organs of Ssplaria, 

Plate XLVII. 

Fig. 4. A transverse section through the anterior part of the viscera mass of 
Septaria bougainvilfeif showing the connection between the pericardia! 
and goitadinf divisions of the ccelom and the ovidnco-coelomic funiieb 
od.cf. 

6. The oviduct and oviduco-coelotnic funnel as shou'D in the last figure, but 
magnified 300. This figure is reversed. 

Plates XLVIII.-L. 

Figs. 3 <16. Transvmc* sections taken at different levels through the genital complex 
of Septari<t hougainmllei, $. For full description of tliese hgui-es, sec^ 
text, pp. 839-841. 

K g. 17. Septaria hougninvillei^ section through the osphrudium and ospUradinl 
ganglion. X 300. 


Plate LI. 

Fig. 18. Portion of a horizontal section through Septaria depreesa^ showing the 
uropore ( Vr.p.), the opening of the reiio-pericardial canal (Rp,c.) into the 
glandular part of tlie kidney' (A.), the pericardium (/>r.co.), &c. 

19. A section more ventral than that shown in fig. 18, showing the opening of 
the reno-pcricardial eaiml into the |M‘ricardiuni, and the large extent of 
the lion-glandular part of the kidney. 

Plate LII. 

Kig. 2U. An obli(jue section through the left or efterent wlge of the ctenidium of 
Septaria hout^a in rillei, 

21. The more median jiart of the same section, showing the ciliated junctions 

of the gill-lanieilar. 

22. A section through the right or afterent edge of the same ctenidium. 

23. A surface view of a single gill-lamella of Septaria horhouica^ showing the 

relative extent of the rilia^d and non-ciliaUKl tracts. 

24. The ciliated epithclia of the terminal portions of the ovipository and vaginal 

ducts of S. hongainvillei. Highly magnified. 

25. The ootype epithelium somewhat further down the duct, showing gland- 

cells containing eosinophilous grannies pushing through the basement- 
inembi'ane into tht* subjacent connective tissue. 

Plate LIII. 

Fig. 26. A portion of the ootype gland and ootyin* epithelium of *S. bongainoillei. 
X about 200. 

27. A iKirtion of the clear gland’’ from the genital ducts of*?, hongainvillei, 

9, showing the elongattHi ciliattxl epithelial cells lining the lumen of the 
duct, and the bunches of clear secretory cx»lls the long ducts of which pass 
between th(* epithelial cells. Magnihcd about 750. 

28. A fiortion of the epithelial lining of the thalamus and the vitelline gland 

of S. hougainrillei, 9 1 showing the bunches of granular secretory cells 
and their ducts 6Ued with granules. Magtiihed about 500. 

Plate LIV. 

Fig. 29. Ijeft aide view of N. (Paranerita) gagatety removed from its shell. X 6. 

Tlie fiericardium has been opened to show the I’elative positions of heart, 
ctenidium, rectum, and kidney. 

31). The right tentacle and cephalic penis of NeriHnaJfuviatilM. X 10. 

31. The right tentacle and cephalic penis of KeHta melanotraga, X 5. 

32. The ri^bt tentacle and cephalic penis of N, {Paranerita) gagatee, X 5. 

83. A honioutal section through the cephalic penis of jV. (Paranerita) 

variegata. 

84. A portion of the opercular gland of Jferita inelamtraga^ showing the 

gmnd-ceUs in different phase# of activity and the interstitial or covering 
cells (intx,). 
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Platjs LV". 

Fig. 35. View of the pharyngeol bulb and alimentary tract of JV. (PuranmHta) 
lon^fiapi^ unravelled* 

36* A dorsal view of the pleuro-pedal nerve-centres and principal nerves 
issniog from them in N, ^Paranerita) ffa^ates* The lettering in this 
and the succeeding figures » the same as that adopted by Bouvier (9). 
Od, Kight pleural ganglion* C/f, Left pleural ganglion. O. Otocyst. 
P. Pedal centres. 6^ Left symmetrical branchial nerve, d*. Anterior 
pallial (parietal) nerves of the right side, e^ A Anterior pallial Jparietal) 
nerves of the left side. A. Supra-intestinal nerve, A'. Subintestiiial 
nerve. A'. Cerebro-pedal connective. kK Cerebro-pleural connective. 
Id, Right columellar nerve. la. Left columellar n«rve. m. Pallial 
branch of the left bi’auchio-pallial nerve. mK Bight pallial nerve. 
op. Opercular nerves, issuing from the upper surface of the pedal centres. 
s. Branches of the cerebro-pleural connectives passing to the walls of the 
head. Sb, Subintestinal ganglion. 

37. A section taken somewhat obliquely through the pleural and ]>edal centres. 
2. Origin of the lower of the two direct commissural connections )>etweeii 
the pleural ganglia. Z. Zygonenroiis connection between the right 
pleural ganglion and the subiutestinal nerve. Other lettering as in 
fig. 36. 


Plate LVl. 

Fig. 38. A section through the pleural centres posterior to that shown in the 
preceding figure. 1 & 2. Upper and lower direct commissural connections 
between the pleural ganglia. 

39. A still more posterior section through the pleural centres. 

40. A transverse section through the proximal end of the suhintestinal nerve, 

showing two bundles of nerve-fibres. 

41. Pait of a longitudinal section through N.{ParaHerita) gagatest $, showing 

the relation of the spermatophore-sac {Sp, 9 .) to the gonadial division of 
the coelom {g,co.) and the opening of the oviduco-tHeloniic funnel {od.vf.) 
into the latter. 


Plate LVII. 

Fig. 42. A horizontal section through N. (Paranerita) gagates, ^, showing the 
two divisions of the stomach, the extent of the lower ])art of the peri¬ 
cardial coelom, and the relations of the right auricle. 

43. A similar section taken at a somewhat higher level, showing the extension 
of the pericardial coelom towards the right side and the opening of the 
reno-pericardial funnel into it. 


Plate LVIII. 

Fig. 44. A similar section, more dorsal than fig. 43, show'ing the relations of the 
epididymis to the viscera. 

45. A section through the uropore, more highly magnified, showing the relations 

of the visceral ganglion and reno-pericardial canal. 

46. A section showing the opening of the reno-pericardial canal into the peri¬ 

cardial division of the coelom in K, {Paranerita) variogata and the 
extension of the ciliated epithelium of the ureter (ci.ep,) into the 
bladder. 


Plate LIX. 

Pig. 47. A section through the ureter and adjacent pari of the kidnej' in N, {Para¬ 
nerita) variegatOf showing the opening of the reno-pericardial canal into 
the glandular part of the kidney and the ciliated passage {eil.p,) leading 
directly from the latter into the ureter. 

48. A longitudinal section through the genital complex of AT. (Paranerita) 

gagatee, 

49. Part of a horizontal section through N, (Paranerita) liariegata^ showing 

the opening of the hypobranchial gland (P[g^,a,) into the mantle-cavity. 




1908.] 


ASPIBOBBAXCH OASTEOPOB MOLLUSCS. 


887 


Plats LX. 

Pig, 60. The male organs of JY. (Faraneriea) gagaie$, semi-diagrammatic. 

6t. A similar representation of the male organs of Nerita Hneata, 

52, Part of a section through the outer wall of the terminal cbamher of the 
male ducts of N, {FaraneHta) mriegata, illustrating the formation of 
bunches of unicellular glands in the connectiye tissue underlying the 
epithelium of the chamber. X about 1000. 

Plate LXI. 

Fig. 63. Pait of a section through the inner wall of the terminal chamber of the 
same species, showing a bunch of unicellular glands the ducts of which pass 
between the ciliated epithelial cells lining the chamber. X about 10&). 

64. Pai*t of a section through the prostate of the same species, showing the 
gland-cells and ciliated interstitial cells (ei7.c.). X about 1000. 

56. Part of a section through the terminal coils of the epididymis of the same 
sp^ies, showing the tube dlled with spermatozoa and the granular non- 
ciliated cells {ep.) lining the tube. 

Plate LXII. 

Fig. 66. Part of a section through the basal gland of the male oigans of the same 
species, showing groups of gland-cells containing vesicular bodies, each 
with a brightly staining spot. 

67. a, 6, c, </, e. Didereut forms of concretions from the crystal sac of Serita 
melanotraga, 

58. A diagram illustrating extent and relations of the ccelom in Paranerita. 

59. lietieular connective tissue and metabolic cells from Neritina fluviatiU»^ 

X about 1000. ref. Protoplasmic reticulum with nuclei, maf. Metabolic 
cells with granules. 


Plate LXIII. 

Fig. 60. The female organs of N, {Paranerita) gagateg^ semi-diagrammatic. This 
figure, as also figures 64 and 65, represent the organs as they appear when 
dissected from the ventral surface. The ootype and rectum, which in their 
natural position lie dorsad of and pertly to the left of the vagina, are 
thrown over to the right side of the figure. 

61. A longitudinal section through the auterior part of the genital complex of 
K, (paranerita) varie^ata, showing the vaginal aperture and the aperture 
of tlie ductus enigmaticus. 

Plate LXIV. 

Fig. 62. A section from the same series through the middle of the genital complex. 

63. A section from the same series through the lower part of the genital 

complex. 

64. A drawing of the vagina and spermatophore-sac of AT. (Paranerita) longU 

ejtim: the spennatophore-sac has been laid open. 

Plate LXV. 

Fig. 65. A semi-diagrammatic representation of the female organs of Nerita 
plicata* 

66. A section of a 8]iermatonhoTe of JTertfa plieata, 1. Central capsule filled 

with spermatozoa. iL Cbitinoua wall of the central capsule. III. 
Layer of protoplasm with chromophilous granules. IV. Radiating fibres. 
V. External wall. 

67. A transverse section passinf^ through the bottom of the fundus of the 

ootype of Kerita pHcatay illustrating the relations and structure of the 
sperm-sac. For further description see pp. 870 A 871. 

Plate LXVI. 

Fig. 68. A section from the same series as fig. 67, taken at a higher level and 
showing the connection of the thalamus with the fundus of the ootype. 

69* A spermatophore of Nerita pHeata. 
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2. An unknown Lemur from the Lushai Hills, Assam. 
By N. Annandaws, D.Sc., C.M.Z.S., Superintendent, 
Indian Museum. 

[Received November 3,1908.] 

(Text-figure 173.) 

Mr. T. D. La Touche, of the Geological Survey of India, haa 
recently shown me a remarkable photogmph taken by himself 
during the Lushai Expedition of 1889-90. It represents tw^o 
individuals of a small mammal evidently allied to the Slow’ Lemurs 
{Nycticeh%i>B\ but differing fi*om all known Asiatic species of the 
order in possessing a thick, bushy tail. The photograph is not 
deal* as regards the tail, but Mr. La Touche assures me that 
it was present. 

Text-fig. 173. 


s 


An unknown Lemur from Assam. 


The new Lemur is white in colour, with a narrow black 
mid-dorsal stripe extending from the occiput to the base of the 
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tail, a dark triangular patch round each eye, and the anterior 
surface of the ears dark. The tail is apparently very thick and 
cylindrical, shorter than the head and b^y, and without definite 
markings. The limbs are comparatively short and stout. The 
head is large and round, the face flat, the muzzle small, the ears 
short and rounded; the eyes are perhaps a little smaller than 
those of Nycticebus tardigradua, but are separated by less than 
their own diameter. The fur is apparently close and woolly. 

Hah, “ Caught near Fort Lungleh, Dec. 1889 ” {La Touche). 
Evidently an inhabitant of dense jungle on the outer ranges of 
the Ltishai Hills, Assam. 

Mr. La Touche tells me that the individuals he photographed 
were caught in the jungle and escaped from captivity after a 
shoiij confinement. They were habitually so slow in their move¬ 
ments that no precautions were taken to prevent their escape; 
but when once they had got out of their cage they vanished 
rapidly. They were fond of hanging upside down, as the upper 
animal of the photogiaph (text-fig. 173) is doing. It will be noticed 
that in this position the tail does not hang down but is 8upj>orted 
against the side of the box. Possibly it is prehensile, but this 
is not clear. The lower animal in the photogi*aph is evidently 
asleep. It sits with its head tucked in under its chest, much as 
Xyciicehm does; the tail is also tucked in under the body. 

Possibly on examination the skull of this interesting Lemur 
would show further differences fi*om the known Indian genera, 
Xycticehus and Lm^ie, Nycticehus and Lons have a nidimentary 
tail or no tail at all; Tarsitis^ the only other Asiatic genus, which 
is the type of a separate family and only occurs in the Malay 
Archipelago, has a long, thin tail with a tuft at the end. The 
closest extni-Asiatic allies of Xycthehus and Loris are the Pottos 
{Perodicticm) from W. Africa, which have short or rudimentary 
tails. Even the type of coloration of La Touche's Lemur, however, 
so closely resembles that of the Indian forms that it is impossible 
that the new genus is widely sepaiuted from them. Among the 
Madagascar genera, moreover, Jndris —like Tarsim, the type of a 
sepanite family- -has a rudimentary tail; and even in the genus 
FerodicticnSy as it is now defined, there is a considerable diffeience 
in the length of this organ in different species. 

[Since the above was written I learn from Col. E. W. Loch 
that the tailed Lemur of the Lushai Hills is well known to him. 
I defer the publication of a technical description and the naming 
of the genus until it has been possible to examine specimens.— 
January 5, 1909.] 
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December 15, 1908. 

Dr. Henry Woodward, F.R.8., Vice-President, 
in the Oiiair. 

The Secretary read the following report on the additions 
made to the Society’s Menagerie during the month of November 
1908 

The number of registered additions to tlie Society’s Menagerie 
during the month of November was 91. Of these 50 were acquired 
by presentiition, 18 by purchase, 12 were received on deposit, 10 by 
exchange, and one was bom in the Gardens. 

The number of departures during the same period, by death 
and removals, wajS 190. 

Amongst the additions special attention may be directed 
to:— 

Two Walruses {Odobmim rosmarm) from Franz Josef Land; 
purchased on Nov. 231x1. 

One Sumatran Civet (Viverra tangalunga) from Sumatra; pre¬ 
sented by A. E. Heath, Esq., on Nov, 24th. 

Two Pardine Genets {Gemtia pardma) from Wan*i, Southern 
Nigeria; presented by E. G. Stevens, Esq., on Dec. 13th. 


Mr. Frederick Gillett, y.P.Z.S., gave an account of his recent 
Hunting Trip to the Thian Shan, illustmted by lantern-slides. 


Mr. R. I. Pocock, F.L,S., F.Z.S., Superintendent of the Society’s 
Gardens, exhibited photographs of a Sumatran Tiger, recentl}* 
purchased by the Society, and made remarks upon this animal and 
upon the other Tigers at present living in the Gardens. He 
said:—^‘This Tiger, a male, was one of a litter obtained by 
Mr. Pinckney at Deli in Sumatra. Its ground-colour is noticeably 
darker and duller in hue than in the Indian and Siberian Tigers 
in the adjoining cages. The stripes are numerous, closely placed, 
and broad, nearly all of those on the sides of the body, behind the 
shoulders, and on the hind-quarters, being looped or i*eduplicated. 
The shoulder is scantily striped, and the outside of the fore leg 
nearly unstriped, except for one or two narrow stripes across the 
wrist and a few abbreviated stripes along the back of the leg bolow^ 
the elbow, which are continuous with those on the inner side of 
this limb. The inner sides of Ijoth fore and hind limbs are fully 
striped to the feet. The pale areas over the eyes, on the cheeks, 
chest, belly, and inside of the limbs are only dirty white and not 
sliarply defined from the yellow-brown hue of the rest of the body. 
The yellow-brown hue of the muzzle extends over the whisker- 
aim down to the black patch round the corner of the mouth 
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and separates the white ptitch on the front of the upper lip from 
the white of the cheek. 

Except for the multiplication and duplication of the stripes, 
this specimen seems to agree with other Sumatran Tigers that 
have been described. In his Monograph of the Fel id», for example, 
Elliot remarks that Sumatran Tigers are smaller than Indian 
examples and do not exhibit any white about the face and throat, 
those parts being buff, while the geneml colour is dark red, but 
with the stripes distributed in the typical style. 


Text-fig. 174. 



Sumatran Tiger (from a 8))ecimen now living in the Society’s Gardens). 


Onr Sumatran Tiger is also small. His age is uncertain, 
howevei-, and he may be no more than about three yeains old. His 
weight is probably only about half that of our large Indian Tiger. 
He stands about 29 inches at the shoulders. 

The Sumatnm Tiger was originally named Fdis tigris nigra by 
Lesson (Nouv. Tabl. E. Anim., Mamm. p. 50,1842.) But since no 
description was subjoined, nigra must be regarded as a nomen 
nudnm, Fitzinger subsetjuently described it as Tigi'is sondaica 
(SB. kais. Akad. Wien, Iviii. pt. i. p. 454, 1868), and this name 
lias been universally and correctly adopted. 

Our Sumatran specimen resembles in the nature of its stripes 
the Persian Tiger describetl and figured by Dr. Heck (Lebende 
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Bilder etc. p. 157), but may be at duce digtinguiehed by tiie 
indistinctness and small extent of the white areas of the head and 
body, by the absence of the fringe of hair on the belly, and the 
shorter hair of the cheeks and throat. The Persian race has 
been named F, tigris virgata by Matsehie, in allusion to the 
completeness of the pattern of stripes. 

Of Indian Tigers the Society possesses at the present time three 
examples: one large male from Mysore, presented by A, Forbes, 
Esq., C.8.I., and two females from Nepal, presented by H.B.H. the 
Prince of Wales. The latter are remarkable for the reduction 
both in number and length of their stripes, of which scarcely any 


Text-fig. 175, 



Nepalese Tiger (from a Hpecimen no^ living in the Society’s Gardens). 


show a sign of looping. The greater pai-t of the shoulder, the 
outside of the fore leg, and a large poitiori of the costal area of the 
thoiux are without stripes; while on the inner side of the fore leg 
the only stripe that persists is the bnichial .stripe, a constant 
feature in many species of Felis, On the hinder part of the bod>’ 
and on tlie hind-quarters the stripes show a strong tendency to 
abbreviation, in addition to being comparatively thin and widely 
separatetl. From their general appetu^ance I am convinced that 
these two specimens came from the same litter, a conclusion which 
lessens the systematic value one might be inclined to attach to 






THS SVltATEAir TX^Ba. 


893 


1908.] 

the features they have in common. Be it noted, moreover, that 
another Tigress which came at the same time from the same 
country was as fully striped as our other Indian Tiger, though much 
less 80 than the individual from Sumatra; and that a thick- 
eoated Siberian specimen in the British Museum is as poorly 
striped as the two Nepal specimens here described. These Nepal 
Tigers do not develop a thick winter coat, although they are kept in 
the open all through the cold weather. Indian Tigers are regarded 
systematically as typical representatives of Felis tigris. 

Of Mantchurian Tigers the Society has a fine pair presented by 
the Duke of Bedford. From their facial similarity I should say 
that they undoubtedly came from the same litter. Beyond the 
fact that they were shipped from Vladivostock, their exact locality 
is unknown. They seem to be typical membei’s of the Man¬ 
tchurian race, and differ from our Indian Tigers in having a con¬ 
siderably greater extent of white and a correspondingly lesser 
extent of yellow on the body, head, an<l limbs. They also develop 
a thick coat in the winter. The male stands about 38 inches at 
the shoulder. 

The race to which these Tigers belong was named F. tigris 
moiigolica by Lesson (Nouv. Tabi. B. Anim., Mamm. p. 50,1842); 
hut since the name was unaccompanied by a diagnosis, jt cannot 
stand, although it has l)een adopted by Matschie, Trouessart, and 
Lydekker, who at the same time reject the name nigra given by 
Lf)8.son to the Sumatran race. I adopt, therefore, the name longi’ 
pilis proposed by Fitzinger (SB. kais. Akad. Wien, Iviii. pt. i. 
p. 455, 1868). 

The four descrilied races of I'igers may be briefly characterized 
and contrasted as follows:— 

a. Pale areas of the head, body, and limbs dirty to buff*white and 

small in extent; size small or medium. sondaiea, 

/f*. Pale areas of the head, body, and limbs clean white, sharply 
defined and greater in extent. 

h. A copious mane on the cheeks and throat and along the 
belly; size medium . virgata. 

/>'. Mane on cheeks .shoiter; pmctically none on throat and 
belly. 

c. White on belly, face, and inside of legs considerably moi'o 
extensive; winter coat thick and woolly ... hngipilis, 
c\ White on l)elly, face, and inside of legs much less extensive; 
winter coat short and not markedly longer and thicker 
than that of the summer. tigris. 
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Tbe following papers were read:— 

1. Some Notes on the Muscular and Visceral Anatomy of 
the Batrachian Genus Hemisua, with Notes on tbe 
Lymph-Hearts of this and other Genera. By Feahk E. 
Bbddari), M.A., F.H.S., F.Z.S. 

[Received October 23,1908.] 

(Text-figures 176-190.) 

The existing knowledge of this genus of Frogs is limited, so far 
as I am aware, to the external characters the osteology, and 
certain points in the anatomy of the tadpole t. I therefore take the 
opportunity aflbrded by the death of the only example of a species 
of Hemism {H, gutta/tum) ever possessed by the Society to lay 
before the Meeting a few notes upon the structui e of the soft 
parts” of the adult, as a further J contribution to the anatomy 
of the Engystomatidae. 

As I have had only one individual for examination, my account 
of the anatomy of Jiemiaus cannot aim at l>eing comprehensive. 
I have, however, been able to get together a considerable number 
of facts upon the anatomy of many organs and systems of organs 
in this Frog, which I treat of in the following or-der:— 

Dorsal Musculatuie, p. 894. 

V^entral Musculature, p. 898. 

Hyoid and its Musculature, p. 907. 

Musculature of the Thigh, p'. 912. 

Abdominal Viscera, p. 913. 

Thymus Gland, p. 915. 

Posterior Lymph-Hearts and Sacs, p. 916. 

Posterior Lymph-Hearts of Xenopm^ p. 924. 

Lymph-Hearts of Rana guppyi^ p, 980. 

B4sum^ of Characters of Hemiaus, p. 932, 

Resume of principal new Facts, p. 933. 

§ Muscles of the Dorsal Surface, 

Contrary to wliat is found in Bremceps and Rhinodernia^ tlie 
depressor mandihuloe of Ilemisus is quite large and well developed. 
It arises in the ordinary way from the fascia dorsalis over- 
lying the latissimus dorsi and crosses the scapula on its way to 
its insertion on to the lower jaw. Of this muscle the outer 
margin is thicker than the rest, though there is no abrupt break 
dividing the muscle into two sections. 

♦ Bouleziger’s Cat. Batr. Sal. B. M. 1882, and literature therein cited ; Gadow, 
in Cambridge Matural History, vol. viti. 1901, relating to Reptiles and Amphibians, 
t Bles, “Noteson Aiiuran Development,Ac..” Badgett Mem. Vol., Cambridge, 
t “On the Anatomy of Brevicepv^* F.Z.S. 1908, p. 11. “On the Anatomy of 
Mhinoderma” P. Z. S. 1908, p. 678. 
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The latmimus dorai is a large muscle, the origin of which 
commences some way behind tlie scapula and extends forward to 
a point about on a level with its posterior border. It arises from 
the middle line of the back and underlies the fascia dorsalis which 
is closely adherent to it. It should be mentioned in considering 
this muscle that the humerus is not free from the body. It is 
closely connected with the fascia covering the body and a strongish 
band connects the fascia dorsalis with the very elbow. This state 
of affairs must necessarily, one would suppose, have influenced 
the adjacent musculature. In any c^ase, the latissimus dorsi 
blends early with the infraspinatus, and indeed it is difficult to 
<liatinguish between the two muscles anywhere. The conjoined 
muscles narrow rapidly to form a thick muscle a little way from 
the insertion on to the humerus. 

The ciicidlaria is a veiy massive muscle and is attached up to 
the very tip of the suprascapula, along its anterior border. 

Wlien the latissimus dorsi is cut and reflected I can And no 
muscle comparable exactly to the transversely ninning rhom- 
boideus (or retrahens scapulie) of Hhinoderma. The position of 
that muscle is occupied by fascia binding the suprascapula to the 
middle line of the Iwick, in which no muscular fibres can be de¬ 
tected on dissection. Tiie cutting and reflection of the latissimus 
dorsi, and the fact that the supi-ascapula thus expc)sed is a nan*ow 
plate of cartilage with a concave posterior boundary-line, brings 
into view certain muscles connecting the transvei*se processes of 
the third and fourth vertebTO with the scapula and suprascapula, 
which have received various names in Jtmia, 

Inasmuch as these muscles have not been described in the 
large female Jiana where they are naturally peculiarly 

cleiii*, and in which Fix)g they appear to differ slightly from the 
corresjx>nding set of muscles in Naiia escaleutay it will not be 
useless to describe these muscles Ijefore proceeding to deal with 
those of Ilenuaiis, 

In Rana gi^ppyi the muscles in (juestion, which obviously 
resemble, as has been pointed out, the serratus group of muscles of 
higher animals, can be divi<led into two gioups :—those which are 
inserted on to the under surface of the suprascapula and those which 
are inserted on to the under surface of the scapula. The direction 
of the two sets of muscles is totally different, and their course 
indeed lies nearly at right angles. The broad cartilaginous edges 
of the suprascapula nearly completely cover this system of 
muscles. The group which are inserted on to the supiascapula 
consist of four muscles, of which one, the rhomboideuSy has been 
already described by myself in this 8|)ecies ♦. 

The second is a Im^ge flat muscle arising from the free end of 
the tiunsverse process of the foui'th vertebra, which 1 take to be 
the retrahena acapidca of Ecker (with which therefore I was wrong 
in identifying the rhomboideus in my description of Plpa quoted 

* Of, memoir od Pipa, P. Z. S. 1896, p. 835. 
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below) and which i« perfectly distinct from the rhomboideus of 
Jicrn^ pitffyi to which I have jtist refened. The muscle is inserted 
on to a considerable area cl the suprascapuia and is in contact iti 
front with the insertion of the rhomboioeus, which is in its turn 
in contact with the insertion of the cucullaris. At its origin the 
muscle is connected with the tendinous intet*section of the 
longissimus dorsi m well as with the transvei'se process of the 
fourth veitebra. Between this muscle and the next to be men¬ 
tioned lies the anterior lymph heart which is described on another 
page This next muscde arises from the end of the transverse 
process of the third vertebra and is distinctly composed of two 
parts. Each of these is a flat -sheet of muscular fibres. 

The two sheets are perfectly distinct at their origin. For the 
outer of the two does not extend so far along the surface of the 
cartilage jK>steriorly as does the inner muscle. At their insertion, 
however, close to that of the retrahens scapula?, there is no dis¬ 
tinction between the several layei*s of this muscle, which must 
therefore be regtirded as simply double-headed. It differs there¬ 
fore from the trauaveraO’Scapukms tertias or sermtm (Ecker) of 
Rana escid'enta^ with which 1 belie\ e it to be homologous. The 
insertion of tliis muscle is in contact with that of the retrahens 
scapulue. The fourth muscle is not a flat muscle like the last 
two, but is narrow and moi^e or less oval in tiiinsverse section. 
It arises independently of tl^e last muscle from the anterior 
edge of the free end of the transverse pitK^ess of the third 
vertebra, an<l is inserted quite away from the sernitus near the 
anterior border of the suprascapula outside of the insi‘Hion of 
the levator anguli scapula\ This muscle is not mentioned by 
Ecker, unles.s, indeed, it is this which is the traiisverso-scapularis 
tertius. 

The remaining muscle of the “ sermtus series is obviously the 
homologue of the travarerso-scap^dariH vtajar (Ecker) of Rana 
esmlenta, and is the only muscle of the series which is inserted 
upon the scapula. As in R, eacidenta^ it arises by two heads, 
one from each tmnsveise pioeess of vcH. 3 k 4. Tfiat arising 
fi*om the transverse process of the fourth vertehiu is very much 
the larger and both heads are entii-edy fleshy. The insertion of 
this miiscle on to the scapula lies ])etween the inseiiions of the 
sterno-cleidomastoid and the protnxhens scapulae, which are tlie 
two head muscles of the scapula corres{K>nding to the single head 
muscle of the suprascapula referred to above t. 

When in Hemisus the latissimus dorsi has been cut througlv 
and reflected, two muscles belonging to the sermtus series aie 
exposed throughout their entire length and a third very nearly 
so. The two which are fully exposed belong to the suprascapula, 
and the thinl is very obviously the ecpiivalent of the transverwo- 
scapularis major which is inserted on to the scapula, 

* rtrfep.930. 

t The HteniocleidomiMitoidetJe of JB. ^upp^fi really cousists of two parts, a much 
larger part and a smaller which is insert*^separately hy a lougish tendon. 
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The two muscles belonging to the suprascapular series of the 
seiTatus group arise respectively from the transverse processes of 
the third and fouiiih vertebrae. That arising from the fourth 
veiiJehiu, and which therefore represents the retrakeiis scapvlm of 
R<ma^ is much the more slender of the two. It is a flat strap¬ 
shaped muscle of much the same diameter throughout. It is 
inserted on to the end of the suprascapula by a fiat tendon. The 
shorter and wider muscle arises fmm the transverse process of 
the third vertebra and is inserted on to the suprascapula along a 
wider line of insertion than that of the last-described muscle^ 
but in contact with it at its extremity. It corresponds, as 1 
imagine, to that double-layered muscle in Rana guppyi which 1 
liave identified provisionally with the trammrBo-Bcapidaris terirm 
of Emm esealenta. The chief reason which leads me to this 
infei*eiice is that the anterior lymph-heart lies between it and the 
retrahens scapulce just described. Moreover, the muscle is dis¬ 
tinctly c<^inposed of two layers, or rnther it may be better to 
speak of the lower layer tis a distinct muscle, since it is more oval 
in section than the superjacent layer. In this case the deeper 
layer may be really the equivalent of the third “ serrsitus ” muscle 
described above in Rana guppyi. The two muscles (or three) 
which have been just describecl run in a direction which is not 
far from }«irallel to the longitmlinal axis of the body, being 
directed obliquely inwaids from behind forwards to that axis, and 
they constitute thos^i muscles belonging to the serratus system 
which are inserted upon the suprascapula. There is also besides 
the cucullaris, which has been already referred to, another head 
muscle, the levator ai^gidi scapidce^ %vhich is also attached to arni 
beneath the supniscapula. 

There now remain cei'tiiin muscles of the stjntitus comj)!ex whicdi 
are inserted upon the scapula. Of these there is first of all the 
obvious homologue of the iramvef'BO-scapidaris major of Rana, 
This consists, as in Rana, of two lieads arising respectively from 
the transvei-se processes of the thirtl and fourth vertebra?. Tlie two 
heads are entirely fleshy and more ecpial in size than in Rana ; they 
combine to form a single muscle which is inserted low^ down on tlie 
sc»ipula. The direction of this muscle is quite at right angles to 
that of the supi’ascapular series of the serratus complex. A second 
large muscle lies in front of that which has just l>een descril>ed, 
and its fibres run alK)ut {mnillel with those of the tiunsverso- 
8i‘4ipulari8 major, and are inserted on to the junction of the scapula 
and the suprasc^apula if the junction is fixed by the change of 
direction of the lx)ny scapula from the chiefly osseous, jm^tly car¬ 
tilaginous supra-seapula; indeed, perhaps the bulk of the fibres 
are really atttiched to the supi-ascapula. This muscle arises well in 
front of the third vertebra, but its origin is not covered by the 
suprascapula. I suppose that it may be compared with the trans- 
ve£*so-scapularis minor (Ecker) of Rana eacvleata ; but the origin 
is diflerent and the muscle actually and relatively much larger. 

When the abdominal viscera ara removed or pushed aside, the 
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internal am^faoe of the ilia and th^r xnueelee Bjpe expoeedi ae 1 
have recently figured * in the genera Megcihphrf^s, Mmua^ Pdobatee, 
and CeraiophryB, The conditions obs^vable in JSTewmw when 
a dissection of this kind is made are more like those of Ceratophrya 
than those of any of the otiher genera to which I have just referr^. 
The ilium is exposed for the greater part of its length and devoid 
of muscular covering, for the ilio-^occygeal origin does not extend 
at all over the ventral surface of the bone. 

The ilio-lumhari6 arises towards the anterior end of the ilium, 
exactly in the way in which I have figured it in Ceratophrya, 
It is, however, a rather more solid muscle and passes up to the 
origin of the oesophageal muscle t without a break except for 
tendinous intersections which correspond to the transverse 
processes of the successive vertebi'®. Moreover, ifc abuts closely 
upon the centra of the vertebitc, at any rate anteriorly. There 
is no long lateral slip of this muscle as in the Pelobatidee t. 

§ Ventral Musculature. 

The two pectoralea abdominis differ from those of many Fi’ogs 
in that they meet in the middle line ventrally. Tlie rectus 
abdominis absolutely ceases to lie visible with their origin, and is, 
in fact, anteriorly to this line covered by them, a peculiarly 
strong inscriptio tenclinea forming the boundary line l^etween 
the two muscles. Another peculiarity of this inscriptio tendiuea 
besides its strength and toughness, which is doubtless in relation to 
the importance of the pectoralis attached to it, is the fact that this 
tendinous seam is firmly attached to the skin. So firm and so 
direct {L e. not through a special septum such as those which 
divide the other sulxiutaneous lymph-spaces) is this connection 
that some fibres of the muscles concerned have the appearance 
of arising from the skin. The two pectoraJes abdominis are 
hot only continuous at their origin from this tendinous seam and 
septum, their fibres are nearly in contact for some little sjmce 
in front of this; for there is a prolongation forwanls of the seam 
at right angles to the resit, from which the innermost fibres of each 
pectoralis abdominis arise. This is not, however, continued far 
towards the sternal region. A triangular or, indeed, almost 
V-shaped space is left between these two pectorales abdominis 
and the pars sternalis anteriorly, as is shown in the figuro 
(text-fig. 176), which is uncovered by any muscular layer and 
wher e the posterior region of the pectoralis sternalis is ex|X)sed. 

In the middle ventral line of the body the septum between 
the pectoralis abdominis and the rectus abdominis is pretty 
well at right angles to the longitudinal axis of the body. 
Laterally the line of origin of the pectoralis curves more and 
more anteriorly, so that at the sides of the body the origin of the 

* P. Z.S. 1907, p. 382. text-fig. 93, p. 833, text-lig. U, Ac. 

t For which see p. 915. 

t F.Z.8.1907,p.906. 
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pectoralis abdominis is not far from the armpit. Furthermore^ 
in this region the fibres of the muscle very distinctly arise from 



Ventral musculature of Hemismt guttatum\ the skin has been largely removed, 
but no muscles have been cut and reflected. 

f. “Thymus gland.” »». Subinoutalw muscle. J2. Rectus abilorainis muscle; the 
letter points to the first iiiscriptio tendinea. v.ahd, Pectoralis abdominis 
Sm* a Two portions of submaxillarie muscle. 
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tie skin itself and entirely from the skin, not merely by a few 
fibres here and there as may be the case towards the middle line 
of the body. 

The peetoralis eutamus is completely absent. The septum which 
divides the thoracic fiom the ventral lymph-sac runs across the 
j)ectorali8 stemalis at about its middle; but I observed no trace of 
the muscles in or about this septum which are so obvious in Mmm. 
These muscles would appear to be not unfiequently unrepresented 
among the Batrachians. In the present species they can hardly 
be represented by the cutaneous fibres of the outer part of each 
pectoialis abdominis described above. 

The stemO'TodialiSi as in Rana^ arises from the oinostemum, 
and its origin is limited to the omostemum. Instead of being 
overlapped by, it overlaps the anterior part of the pectoralis 
stemalis. It is a broadish strap-shaped muscle, but not relatively 
so large as in Rana, 

The pectoralis sternalis is divided, as in Rana^ into a poriio 
anterior and a poriio po$term\ The first of these two halves of 
the muscle is not visible superficially for the whole of its extent. 

a small pai*t appears befoie any dissection is made, as mny 
be seen in the text-figure accompanying this description (text- 
fig. 176, p. 899). The origin of most of it underlies the origin of 
the sterno-mclialis, and some underlies the origin of the pectoralis 
j)osterior. The latter is a very large and deep fleshy muscle, 
much larger than the portio anterior. It is triangular in form 
and overlaps, as already stated, a part of the portio anterior. 
There is a tendinous seam running along it for about half of its 
course before I'eaching the humenis, on to which a part of the 
pectoralis abdominis is inserted. The muscles of the two sides of 
the body meet at a tendinous seam from which they chiefly 
arise, but they take origin also from the very obliquely set 
coracoids. 

Coraco-huvxeralis and pectoralis minor. —There are in Hemians 
three strong and fleshy muscles which correspond, as 1 presume, to 
the two muscles thus named in Rana (R. gnppyi *) to their origin 
from the coracoid; they lie one behind the other. The most 
posterior of the series (text-fig. 177, p.) is quite visible superficially 
before any dissection of the ventral musculature is made. It is in 
contact with, but obviously separate from, the iiectoralis stemalis 
posterior. In section the muscle is at first crescent shaped, since it 
partly underlies, as well as being paiallel to, the psutt of the 
pectoralis already refened to. Further on the muscle becomes 
flatter, and is inserted upon the humerus by a flat strap-shaped 
short tendon immediately ventral of the insertion of the pectoralis 
abdominis. It may be that this muscle is really referable to the 
pectomlis stemalis rather than to the coraco-humeralis; but in 
any c<we it is perfectly distinct trom the pectoralis from origin to 
insertion. 


^ See Beddard, ** Anatomy of Pipa,” P. Z. S. p. 887. 
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Immediately underlying the last-deflcribed muscle (when the 
Bnixnal is viewed in the ordinary position of dissection) is a much 
broader muscle which I take to represent that muscle which I 

Text-fig. 177. 



Ventral niusciilatuiT of HemhM (futtatuniy with the shin romoveti and aomo ot 
the »n{)eriicia1 muaoles 4*ut and partly removed, 

f. Fat-maae, Iving within a lyraph-iwc covered by pectoralis abdominis and flooied 
by a delicate layer of muacle (r) paitly belonging to the rectus abdomiiik and 
partly to the obliquus internus, d. Fibrous Wall of femoral lymph-sac cut 
irregularly near to its origin from the reflected border of the rectus alidominis, 
p. Muscle (cut across) ahicU is p^haps part of the coraco-humeralis. 
a. Coraco-humeralis, Pectoralis minor. 
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have just referred to in Jima yuppyi and Pipa ^ as the 
minor. It arises (text-fig. 177, e.\ p. 901) from the more internal: 
part of the (coracoid not only below the pectoralis sternalui,*but 
from the opposite (t. e, the dorsal) side of the coracoid bone. It 
arises by several partly separate strands, is fan-shaped, and rapidly 
narrows to a cylindrical muscle, which is inserted on to the opposite 
side of the humerus to the pectoralis, and is doubtless a muscle of 
antagonistic action. 

In front of this lies the third muscle of the series which I am now 
considering (text-fig. 177, s.). It is a short mther broad'muscle 
arising from the humeral half of the coracoid. It is attached to 
the humerus just below tlie insertion of the first-described of the 
three muscles belonging to the present series. I think that there 
can be little doubt that it really corresponds to the coraco-humeralis 
of Rmia, 

The obliqims is quite extensive on the dorsal surface of the 
body, the fibres having precisely the same direction as those of 
the obli(juus externus in Rana, i, e, obliquely from before back¬ 
wards and outwards. When the animal is pinned in a dissecting- 
dish with the venti'al side downw^ards, the whole of the flanks 
are seen to be occupied by this muscle up to the large vacuity 
posteriorly occupied by the stxccns iliaciis. Dorsally the fibres 
originate laterally of the ilia and expanded sacral transverse 
processes from the tough aponeurosis which covers the dorsal 
musculature loosely, and is attijched by a downward band to the 
ilia and sticral transverse processes V>efore it becomes confluent 
with the obliquus externus. Posteriorly the muscle appejtrs to 
end in a slightly thickened concave margin at the sjiccus iliucus. 
This ending, howe\'er, is only appfuent; there is a folding over 
exactly such as will be described in the case of the rectus in the 
pubic and femoml region, but less in extent, and caused in exactly 
the same way, or, at any rate, correlatetl with an anatomiatl fact 
of the same nature. For in the muscle now bteing described thert^ 
is a firm insertion along the bend of the muscle-layer of tlu‘ 
dorsal wall of the iliac lyinph-sjic. The fold in this dorsal region 
of the obliquus is by no means so deep, however, as is that of the 
rectus abdominis ventrally. It is plain all the same from following 
them out that the fold in question is j)erfect]y continuous from 
the ventml region to the dorsal, and it follow\s therefore that 
there is no strict demarcation between the rectus abdominis and 
the obliquus externus in this Frog. That is to say, there is no 
line of demai'cation between the deeper flap of the rectus and the 
obliquus externus. The superficial flap of the rectus, as alreiidy 
said, ends upon the skin. The two parts of the muscle are thus 
neiirly at right angles here, and the posterior sheet runs 
almost dorso-ventrally, forming the antei'ior boundary of the 
iliac lymph-sac and exposed by cutting open one of the septa 

* A redissection of the museles in question in Sana gvppyi shows the presence of 
the ^*peetoralU minor ** in that Frog, as I have asserted. 
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of the lymph-sac. When the dorsal part of the muscle now 
under description is cut through by an incision running 
parallel with the long axis of the body, it can be plainly seen 
to be a single though fairly thick layer of muscle. There is 
no layer underneath it. There is, in fact, in this region, that is 
along the entire back, but one obliquus muscle. There is, 
howevei’, a stiong fascia covei ing the muscle dorsally. This latter 
may really I’epresent the obliquus extenius as well as a portion of 
the rectus abdominis already described as being inserted upon the 
skin. For the muscle which I am now describing has, in spite of 
the direction of its fibres, more in common with an obliquus 
internus. When the fibi’es are tmced ventralw^ards they are seen 
to end in a digibite fashion on the sides of the body in a delicate 
membrane. Anteriorly the muscle extends to within a veiy 
shoii distance of the scapula, but not in the least touching it. 
It is bounded, in fact, anteriorly by the origin of the depressor 
mandibiilfe. It is interesting to notice how thoroughly this Frog 
liemians differs from its ally Breviceps in the obii(]iie muscles. 
In the latter they are both well developed and fieshy throughont. 
In Hemisas the iiinscles are largely defective as muscular tissue; 
and on the ventral side there is only the delicate memluanous 
continuation of the obliijuus. 

This sheet of the body-wall is partly muscular and partly forms 
a delicate membrane ot connective tissue, in which no muscular 
but only wavy connective-tissue fibres can be detected by the 
inici'Osco|H‘. As to the latter tijw*!., I slmll presently mention it 
in describing the rectus abdominis mus(*le. When tlie rectus is 
cut across, reflected in the middle rc^gion of the body, a delicate 
niembraiie comes into view wdiich umlerlies the rectus and is tlie 
membmnous part of the obliquus internus referred to. It is even 
suggestive of an omentum, siudi is its fieedom from the rwtus. 
It is not, how'ever, atbiched to the viscera wdiich it covers, save 
here and there by an emergent blood-vessel. It extern Is all over 
the body-cavity right bac?k to the neighbourhood of thebhuhler— 
in fact, to the posterior houndaiy of the abdominal cavity. It is 
quite thin and transparent. It appears to me that this membrane 
must be refen^ed to the obliquus internus, since it is alisolutely 
continuous wdth a sheet of muscle lateially which can be nothing 
else than the obliquus internus, as well as the muscular sheet 
anteriorly which bounds the thonuo-abdominal cavity. 

The rectns ahdomimH in this F'l’og is much more like that of 
Brtvkeps than of lihinode'nna. For it has only one inscriptio 
tendinea between its origin at the pubes and the inscriptio ten- 
dinea to which the pectomlis abdominalis is attached. The fibres 
too ai-e ananged in a fan-shaped w^ay like those of Breviceps, and do 
not run only in an anterior direction pai'allel with the long axis 
of the body as in Bkinodernia and many Frogs. In the middle 
line of the body the fibres run postero-anteriorly; laterally they 
are quite oblique in direction. Furthermore, it will be noticed 
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from the drawings (text-S^. 176 177, pp. 89S, 901) that, as in 

Brevteepe the boandaxy^ine between the thigh venti^ly and the 
trunk ventmlly is entirely occupied by these muscles, a separate 
oldiquus extemus not being visible on this view of ^e animaL 
Whereas in Rana^ when the skin is reflected from the abdomen and 
thigh, the obliquus externus as well as the rectus are seen to form 
the boundary-line between limb and trunk. There is another 
important difference which this muscle shows and in which it re¬ 
sembles Brevieeps, The rectus abdominis overlaps a considerable 
portion of tlie thigh, to the extent indeed of 6 mm. or so. Under 
the free edge of the muscde laterally a seeker can be pushed. 
There is, however, a plain distinction laterally between the I'ectus 
abdominis and the obliquus muscle (for the moment I leave it 
undecided whether it is to be regarded as externus or intemus), 
wiiich is not merely the latenil and doi’sal extension of the rectus. 
It will be noticed that the one inscriptio tendinea (see text-fig. 
177) which exists behind the origin of the pectoralis abdominis, 
and along the t^ourse therefore of the rectus abdominis, does liot 
reach the edge of the muscle which overlaps the thigh musculatui e 
and towards which it tends. In this region then it is impossible 
to discriminate between i*ec.tiis and obliquus, on the assumption, 
that is, that we have here reached the border-line of the two. 
I am disposed, however, to think that this lateral extension of tlie 
rectus is wholly rectus; for a ct\reful dissection shows that it ends 
by being inserted upon the skin and its fibres are not continuous 
with those of what is obviously the oblicpius muscle described 
alK)ve as originating from the doiml a}x)iiein’osis. 

When the pectoralis abdominis is cut through and reflected 
the anterior portion of the rectus abdominis is brought into view. 
This lies at a much lower plane than the postenor region of the 
muscle. For there is a deep cavity between it and the covering 
pectoralis •abdominis. This cavity is not merely a lymph-space. 
It contains an elongated body which I describe later in connection 
with the thymus f. This cavity then is floored (examined in the 
ordinary position of these muscles when dissected from the ventral 
surface) by a delicate layer of muscles (text-fig. 177, r.) which is by 
far thinner than the rectus abdominis of which it is the forwai*d 
continuation fi*om the anterior inscriptio tendinea. The muscular 
fibres, however, do not extend over the whole of the cavity thus 
exposed. Towards the middle line the musculai’ fibres form an area 
which is not only thicker in its muscular tissue than more la.tei*al]y, 
but definitely arises from the inscriptio tendinea.. Laterally there 
is no such origin from the inscidptio tendinea where the rectus 
abdominis and the pectomlis abdominis meet, and this sheet has 
been described as a part of the obliquus intemus. 

The lateral portion of the recttis abdaminds, under which, when 
it covers the thigh, a probe can be passed, as already mentioned, 
demands a more detailed consideration. It is to be noted, in the 


• P. S. 1008, p. 16, text-fig. 8. 
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first place, that there is here not simply the matter of a muscle 
extending loosely over the proximal region of the thigh during 
its relax^ condition. The edge of the rectus M^hich lies upon the 
thigh is bound down to the skin of the leg by a septum of c<wi- 
nective tissue (text-fig. 177, d.) which forms the wall of a lymph-sac 
belonging to the system of femoral lymph-sacs. When this septum 
and the lap of muscle is cut through transversely by a pair of 
sidssors, the section is seen to be V-ghaped, the edge of the V being, 
of course, the line along which the wall of the lymph-space already 
lefeiTed to is inscribed. The ventralmost flap of the V is natu¬ 
rally the muscle exposed on a dissection from the ventral surface, 
and is wluit has been described as the rectus abdominis. The more 
dorsal flap is folded under this up to the very line (the mid- 
ventral line of the body) where the muscles of the two sides of 
the bo<ly meet, and is inserted on to the edge of the pubis. 
Although here the fibres of the superficial flap of muscle are 
accumtely antei*o-posterior in direction, while those of the sub¬ 
jacent flap ai*e exactly at right angles to them—running, that is to 
say, in a lateral direction—the directions of the fibres become 
coincident at the apex of the V which the two flaps of muscle form. 
It should now be mentioned that the deep-lying flap of muscle 
of w^hich the fibres are consistently lateral in direction throughout 
is not a continuation of the obliquus internus. The membranous 
sheet which represents the latter muscle iu this region of the 
Ixxly underlies and is free from the layers of muscle which have 
just been described. Th6 lower flap of the muscle of one side of 
the body is quite di.stinct from that of the other, since they are 
«livided by the line of the pubis from each edge of which they 
arise. The superficial flaps are, hoAvever, quite united in the 
middle line, and posteriorly, at any rate, no linea allm is to 
be seen. 

The Bulmientalia (text-figs. 176, 178, m., pp. 899, 906) has 
a shape which is evidently influenced by the shape of the 
jaw and is also a considembly larger muscle than in Rana, 
The anterior exti’einity of the lower jaw, instead of forming a 
uniform curve as in Rana, has a perfectly straight or scpiare 
region anteriorly, which is shown in the accompanying text-figure 
(text-fig. 178). The breadth of the jaw hei-e is fully 5 mm., and 
the length of the submentalis is therefore only a little less and it 
has not in so marked a degi'ee as in other Frogs a lenticular shape. 
It has the form of n. cylinder tapering to both extmnities. Its 
fibres can he seen to run straight across from one side of the jaw 
to the other in the middle region of the muscle. At both ends 
they curve upwards and are inserted into the angle of each man¬ 
dibular ramus where the straight anterior portion of each, which 
is at right angles to the longitudinal axis of the body, {mses into 
the side of each ramus. I have described in Bhinodet^ darwini * 
a pair of triangular muscles lying behind the submentalis which 
I compared to the genioghsma. It might perhaps—^though at 
• P. Z. a ISOS, p. 688, toxt-6jr. 146<f. 
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present any suggestion as to the homology of the muscles lacks a 
firm Imse upon comparative anatomy—be more reasonable to 
regard the muscles in question as a part of the submentalis. In 
any case, 1 do not find the least trace of this muscle in 

Text-fig. 178. 



St^fv. 


Ventral inusculatuvc of nock-region in Hemhm guttatnm, 

m, Subinontalis muscle. g.h. (loniobyoid; the white lines dividing the two lateral 
parts of the inusidea from the median pi'actically unpaired |>ortion reprewiit 
the hypoglossal nerve. St.h. Sternohyoid muscles; the three separate mustdea 
are shown. To the left of these are seen the petrohyoidei. 


SuhmaxMlarls ,—Although Hemisiia differs from Khinodernm in 
the matter just referred to, the two agree in the specialimtion of 
the submaxillaris proper (not including the subhyoideus, which 
was formerly regarded as being a part of this muscle) into two 
regions. The conditions obseiwable in ffemiatia are shown in the 
figure referred to above (text-fig. 176, p. 899). The main mass 
of the muscle, which is all that exists in Rana and many other 
Batrachians, is indistinguishable posteidorly from the subhyoideus. 
Each muscle is divided from its fellow in the middle line of the 
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throat hy a considerable tendinous interval anteriorly. This 
non-muscular interval diminishes in breadth posteriorly until it 
practically disappears in the region of the subhyoideus. In 
addition to this the subrnaxUlaris consists of an anterior layer of 
fibres on each side which are comparable to an almost similarly 
placed layer of fibres in llkhioderma, A thin layer of fibres i*uns 
on each side from the fascia covering the submentalis to the ramus 
of the jaw in an oblique direction, and overlies almost at right 
angles the section of the submaxillaris which is contiguous. This is 
clearly shown in text-figure 176, s.m.', and needs no more elabomte 
description. 

The svhhyoklem is of about the same proportions as in Jiana^ 
and passes behind the ramus of the lower jaw on its way to the 
coniua of the hyoid. That it is attached to the cornua of the 
hyoid and not to the wall of the skull is quite apparent. An 
examination of text-figure 176 would seem to show an additional 
muscle belonging to the series which form the floor of the mouth, 
and arising on either side from the anterior extremity of the 
sternum. I am unable, however, to give any further details 
about this muscle than are displayed in that figure. It may of 
<H)urse be merely an anterior slip of the pectoral series (inclucling 
the sterno-radialis). 

§ Hyoid mvd its Muscnkiture, 

The hyoid cartilages of Ilemism are peculiar in several i*espects. 
The main features of this part of the skeleton can be understood 
by a reference to the accompanying text-figures (text-figs. 179,180, 
pp. 908, 909). The body of the hyoid is rather long and narrow. 
The anterior hyoid processes of the body of the hyoid join the 
nnterior cornua much in the way that is to be seen in the hyoid 
of Breviceps Fuitiherniore, the two anterior cornua or cerato- 
hyals themselves join ventmlly of the median Ixxiy of the hyoid 
and pi’oject in the shape of a rather broad plate for some w’ay 
1 jack wards over the latter. The hyoglossus muscle therefore p^es 
through an actual foramen in the hyoid, which it completely fills. 
It is evident, however, that this hyoglossal fommen is not absolutely 
homologous with that of JCeiwptfs t, but is more compaiableto the 
nearly complete foramen seen anteriorly in the hyoid of Pelodytes 
For the fommen in Xenopus is an actual perforation of the body of 
the hyoid, w'hereas in Hemism the foramen is produced beyond 
the end of the body of the hyoid and by the approximation of the 
origins of the anterior cornua of the hyoid. Were there a com¬ 
plete foramen in the hyoid of Pelodytes piinctatm it would be 
more comparable to that of Hetnisus in that the anterior cornua 
enter into its formation. It would not, however, be strictly 
homologous; for in Pelodytes and Pelohoites there are a pair of 

• P. Z. S. 1008. p. 12, text-fig. 2. 

t See Hidewood, Journ. Lmn* Soc., Zool. vol. xxvi. pi. 8. fig. 1, h. 

% Ridewood, P. Z. S. iS07> pi. xxxt. fig. 10. 
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lateral foramina afl well as the median notdi nearly converted into 
a foramen in these genera (and, it may be added, in ^). 

1 take it that in Beniims the single median foramen embraces. 

Text-fig. 179. 


A. 



A. Vcmtral surface of hyoid of KemUus guttatum partlv cleareil of iuuhcIo (the 

jfeniohyoid« are removed and the hyoghwhus cut througli twice and the iniddh* 
part removed), 

r. The anterior cornu of one side. e'. The posterior cornu in w Inch the absence of 
dotting indicates bone. h. Thin portion of anterior cornua, wiiich meet in the 
middle line to form a ventml and backwardly projecting sheet of cartilage, with 
a rounded posterior margin which partly covers the hyoglossus (divided just 
1>ehind the tnlge ot this cartilage), h.g. Posterior region of hyoglossns, 
pJu SternobyoideuH posterior; the anterior petrohyoideus is seen anteriorly to 
be inserted on to the Ixsly ot the hyoid, where it nearly meets its fellow in the 
middle line; above this is seen the insertion of the anterior of the steruo- 
hyoids. 

B. Section through hotly of hyoid in a longitudinal direction. 

these lateral foramina as well as the median notch, since it is 
bounded laterally, not only by the roots of the anterior cornua, 


* Beddard, ‘'On Pelobatidai ” P, Z. 8.1907, p. 895, text-fig. 237- 
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but also by the anterior lateral processes of the bcnly of the hyoid. 
It is perhaps possible to compare the lateral foramina in the 
hyoid of Brevioepa with the lateral foramina of Pelodytea andi 
Pdohates. 


Text-%. 180. 

A. 



Hyoid of Ilemims guttaUm iiiid its niusculaturc. Ventral aspect. 

h. Anterior border ol hyoid: the letter point** to the i)late fornn^ by the union ot 
the thinner portion of the anterior cornua which undeilie the hyi'^^losMis 
niu**cle, which muscle jmases above them thi'oup^h the foramen thus formed. 
at.h. Sternohyoid muscles (8), oxer which the hypoj^lovsal neiTc is seen to ])asH 
and to suppl), by one branch, the h^oglossus muscle. To the left of the tigure 
are seen the petrohyoidei. 


The anterior cornua near to the wall of the skull are bar.^ of 
tninslucent cartilage of approximately equal diameter throughout. 
Towards its attachment to the body of the hyoid each bar gets much 
wider, as is shown in text^ligure 179. The wider region of each 
cornu is due to the existence there of a semilunar tract of eaitilage 
reinforcing the outer edge of the bar and l)ecoming excessively 
thin along its anterior convex border. This caitilage is perfectly 
continuous with each cornu, but has the appearance of an 
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extrinsic addition to it, because of its lack of translucency. This 
part of the hyoid cartilages is, in fact, whiter and more opaque 
than the bluish translucent cornu. This is not so evident where 
it is so very thin (i. 0 . at and near to its free edge) as it is where 
the two tracts of cartilage fuse to form the hood which has 
oirejxdy been spoken of. 

The body of the hyoid is, as already stated, long and rather 
narrow; it is also slightly oval in contour, is very thick, opaquely 
white coloured, and has a swollen appearance with a convex 
surface. It is obviously very thick without f urther proof by section 
with a scalpel (text-fig. 179, B., p. 908). It therefore contiasts 
greatly with this cartilage in, at any rate, many other Frogs, where 
it is thin and flat and even tmnslucent. When the body of the 
hyoid of Hemism is divided up by a longitudinal incision it is seen 
to present a rather complicated structm’e which accounts for its 
external appearance when uninjured. Anteriorly the cartilage is 
not particularly thick; it underlies and is closely adpressed to 
but is not continuous with a plate of bone which immediately 
underlies the wall of the pharynx. This is not, it will be observed, 
precisely the same thing as the ossifications which sometimes 
occur in the body of the hyoid among Batrachians nor obviously 
can it be compared to the splint of bone found underlying the 
V)ody of the hyoid in Pelodytea and figured by Ridewood t. We 
have in Hemism a plate of bone overlying the cartilaginous body 
of the hyoid, from which it is completely separate and non- 
adherent. 

This plate of bone in its turn is closely connected with the 
ventral wall of the pharynx. The cartilaginous plate which u nder- 
Ues this bone when divided longitudinally preseiits a remarkable 
appearance, which is also shown in text-figure 179, B. Anteriorly 
the cartilaginous plate is relatively thin and flat. It is behind 
the insertion upon it of the petrohyoid that the cartilage has the 
<*onvex outline and swollen appearance already commented upon. 
This turgid region is seen to be formed by a division into two 
plates of the caitilaginous hyoid which do not absolutely meet but 
come into the closest contact possible short of fusion posteriorly. 
Imbedded in the space between tlietwo layers of the dichotomously 
divided sheet of cartilage is a lenticular mass of a softish con¬ 
sistency and a spongy appearance. I am unable to suggest what 
this is, unless it is developing bone. Though the above descrip¬ 
tion is incomplete in this, it is obvious from the facts which I 
have been able to ascertain definitely that the hyoid complex in 
Hemism is very remarkable. 

There are other Frogs than the Engystomatid in which the 
hyoid apparatus is in certain respects like that of Hemism. 1 
have already directed attention to the likenesses shown in the 
hyoid of Breviceps. The thin layer of rather different-looking 

* £. g., Rappia 8p., CjfelorhamphuM marmoratu$t Ac., Parker, Phil. Trans. 1881. 

t Loc. cit. pi. XXXV. fig. 10. 
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cai4/ila^€f £xed'<m to the centtohyalis and extending backi^^ards in' 
ffefmmi to form a ventral boc^ over the hyoglo^l muscle ia 
represOtitOd in other fingystomatid Frogs though to a less degree ;^ 
for I identify tliis cartilage with that termed extra*hyalby* 
the late Prof. W. K, Parker ♦. This anatomist has figured a 
small piece of cartilage so named in Engysiomxi earclinenae where 
it caps the forward convexity of the ceratohyal. The same 
structure is depicted in the same place exactly in Tmiopterna 
brevioepa (? Ka'na hrevicepa). In another Frog, Pyxicephalm 
rufeaoem ( * Rana ntfeaoena)^ the extra-hyal cartilage is shown to* 
be much larger, extending for a long way down the ceratohyal; 
but there is nothing like the hood of Hemiam. In Callula^ how¬ 
ever, nothing of the sort is figured. But the Engystomatid 
Diplopahta ornaUim difiers from its congener D, herdmorei and 
agrees with Engyatoma in possessing this cartilaginous cap. 
Pkryniaeua also seems to want this structure. 

The hyogloaaua is a very thick muscle, as is usual; it forms a 
single muscle for the most part where it traverses the lower 
suiface of the body of the hyoid. But a distinct slip on either 
side is quite distinguishable from the main body of the muscle, 
from the very origin of the muscle from the posterior cornua of 
the hyoid. The fibres of origin of the hyoglossus can be stripped 
away from the shaft of the posterior cornu, with which bone they 
have no relation except at the very tip, where they arise con¬ 
tiguous with the insertion of the petrohyoideus posterior (see text- 
fig. 178, p. 906). The hyoglossus, in fact, mei*ely covers ventrally 
the shaft of the posterior cornu ; it is not at all wrapped round it. 

The peirohyoideua is shown in text-figs. 178, 179, & 180. The 
most remarkable feature about this series of hyoid muscles is 
the insertion of the anterior part of the muscle upon the ventral 
surface near the middle line of the basihyoid. This muscle divides, 
as will be seen, the insertion of the finst from those of the second 
and third portions of the sternohyoid (see text-fig. 179). The 
last petrohyoid is attached to the tip of the thyrohyal and does 
not extend beyond it on to the larynx. 

The origin of the aternohyoidem I am unable to describe fully. 
But the greater part at least seems to be derived from the under 
surface of the conjoined coracoids. Whether any of it is formed 
as a direct continuation of the rectus abdominis I do not know. 
In any case the muscle is divisible from at least very near to its 
origin into three distinct slips, which run forwards in close contact 
and as one muscle. Whether these tliree separate slips correspond 
or not to the three muscles in Brevioepa, of which I have referred 
two to the sternohyoid and one to a derivative of the obliquus 
which I have termed in that Frog hyoabdominar't, I am 
uncertain; but their insertion one after the other in both Frogs 
is in favour of this comparison. Moreover, the origin of the 
hyoabdominal in Bravimpa^ a little way behind and to the outside 

• mi Trani. 188X. 

t P. Z. S. 1906, p. 19, .text-6g. % and p. 23, toxt-fig. ByhyMbd, 
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ot tito atanmniy may be covered over in Membm bpr 
niodified coraooidB, and thus ctd< off from its n^aaons mim 
oblic)uus. The insertions the stemohjoid are shown in tent- 
fig, 179, n. 908, They lie one behind the other to the Outside of 
the hyogiossiis. It is dear that in the disposition of this musde 
Hmimis is nearer to Brmnceps than to JRana. 

The geniohyoideu9{9m text-fig. 178) has the two usual insertions 
posteriorly which exist in other Batrachia Salientia. They are 
divided from each other for a long way up the muscle (towards 
the mouth) by the main anteriorly riuming branch of the hypo¬ 
glossal nerve. The lateral insertion on to the body of the hyoid 
of the geniohyoideus is preceded by a gathering together of the 
fibres of the muscle into a thick strap-shaped band which curves 
round the insertion of the sternohyoid (the most anteriorly 
inserted slip of that muscle) andisinseited below* it—out of sight 
in the ordinary position of dissection from below. The inner 
portion of the muscle is a very delicate layer of fibres which with 
its fellow of the opposite side completely covers the hyoglossus 
and extends to the very end of the hyoid apparatus. In this the 
muscle resembles that of Bre^nceps, but, as pointed out in my 
description of the latter genus the peculiarity is not important. 
The omohyoid appears to be completely absent, as in Bro'vmps^ 
I could discover no trace of that muscle in Jlemieua. 

§ Mmcidature oftJm Thigh, 

When the skin is removed from the inside of the thigh the 
following muscles are brought into' view, which are named in 
order from the anterior border of the thigh, viz., the vastus 
internus, adductor longus, sartorius, adductor magnus, rectus 
internus major, and i*ectu8 internus minor. 

There is therefore nothing particularly striking so far about 
these muscles, which resemble those of Br&vieepa and even JRcma, 
It is to be noted, however, that the adducto?* longm is hardly at 
all exposed and is almost completely covered by the sartorim. 
In this feature differs from Breviceps t and is nearex* to 

Bhmoderma t and Rmm, 

In describing the anatomy of Brevioapa § I have directed special 
attention to the partial origin of the radua inteniua minor from 
the skin. The same characteristic feature occurring also in 
Rhinoderma is a bond of union between tliese two, in some other 
respects, not veiy closely allied genera. This peculiar attachment 
of the muscle in question to the inner surface of the skin of 
the leg is also noticeable in Hemiaua^ but not nearly to so 
marked an extent as in Brevicepa, The insertion upon, or 
origin from, the skin of the thigh of a few fibres of the muscle 
was, however, plain enough. 

The aemUendhioaua is formed by the union of two fleshy heads. 

* P. Z. 8.190S, p. 14. t p. z. 8.1908, p. 26, text.flg. 6. 

J P. Z. 8.1908, p. 691. § P. Z. a 1908, p. 20. 
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WliBH the thigh*mu8cleB are viewed from the outside more 
miwles aie visible without dissection than in the correspondini;; 
view of Rmia, Several of these are shown in text-fig. 183, p. 919. 
The TtcluB anticuafermrU is a thin and slender muscle as in Rhino- 
-derma and broadening out it ends on the surface of the vastus 
intemus, the head of oririn of which is also visible on the present 
view. On the same side of the glutseus the Uio-psoaa is also 
visible without any further dissection. The vastus exienius is 
not at all of unusual size as it is in Breviceps t; and the biceps, 
which comes next, is perhaps rather large. The pyriformis, 
distinctly broad, is as usual inserted dipping down between this 
muscle and the last of those belonging to the dorsal series, which 
is, of coiu*se, the semimembranosus. 


§ Abdominal Viscera. 

The liver consists of three lol>es and is mther different from 
that of Breviceps. lii the first place, it does not in the very least 
conceal the hejirt. Secondly, it does not only possess three lobes 
as ill Rana, but the right half of the liver is much smaller than 
the two lobes which tr>gether constitute the left half of the gland. 
These two lobes are not completely sepamted. The gall-bladder 
is large and spherical and almost hidden by the right lobe. 

The gastro-hepatic ligiiment shows an interesting structunil 
feature which may or may not be common to otlier Frogs. The 
ligament in question is, of course, part of the ventnil mesentery of 
the alimentary canal. The ligament does not extend far forward 
along the stomach; it is limited to alioiit the last one-third of an 
inch of the stomach befoie it bends abruptly to join the duodenum. 
In this course four gastrohepatic vessels, which later join to form 
two, and which are separated by a nearly if not quite anangious 
section of the membrane from that close to the duodenum wdiich 
carries the main poi*tal vein. 

The stomach (text-fig. 181, st., p. 914) when cut open is seen to 
1)6 marktid internally by thick rugie, of which 1 counted eleven near 
to the end of that organ. It is noteworthy that in this I'egion at 
any r^atefive or six of these rugie are to some extent connected by 
transversely running folds, a coarse network being thus formed. 
The remaining plicae of the internal surface of the stomach are 
completely detached folds without any connecting folds. These 
simple separate folds occupy the ventral surface of the organ ; the 
others ai'e dorsal, and the internal surface of the stomach is fairly 
evenly divided between them. As in Rhinoderma, the stomach 
dices not end where it bends sharply to the right and narrows. 
It is thus V-shaped and its lining ends very abruptly where the 
duodenum begins. 

The duodenum (text-fig. 181, t.) is marked by very fine and 
transverse delicate folds or valvulre conniventes. There is no 

• V. Z. S. 1908, p. 091. t P. Z, S. 1908, p. 26. 

58 » 
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iatennodktie region between these and tiie strong Icaigituduial 
folds of the stomach. Moreover, the thickness of the walls of 

. Text-dg. 181, 



e. Colorectun. i. Small inteatine. 5<.*8tomtc)i. 


the Stomach is at once diminished at the commencement of the 
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dttodenom^ Thus the pyloric region almoet projects in a valve* 
like f^hion into the duodenum. The small intestine measures 
when stretched out 55 mm. Throughout its whole course the 
small intestine is occupied by rather closely set valvute conni- 
ventes, and nowhere can I detect any distinct reticulate arrange¬ 
ment of the folds such as 1 have figured in Rhinoderma, Here 
and there faint indications of such are present, but nothing that 
can be seriously compared to the reticulations found in Rhino- 
derma or at the commencement of the duodenum as figured in 
Rana esculenia. The colorectum (text-fig. 181, c.), into which 
the ileum opens, suddenly projecting indeed into its interior, is 
marked by longitudinally running folds. There is a remarkable 
lesemblance to the stomach in that on one side of the gut the folds 
are simple, while on the other side there are transverse folds 
connecting them, and thus a network is formed. 

The kidneys are of considerable length; the right kidney 
measures 19 mm., which may be comparetl with the total body- 
length of 60 mm. 

The oviducts are thick and very much ci)iled. The straight 
piece w^hich intervenes l>etween the funnel and the coiled region 
is very short. The oviducal funnel lies behind the root of the 
lung. It is unusually long, and that of the right side at any rate 
measure<l 7 mm. It is an open groove and is attached all along 
to the cervi<*al aponeurosis, the layer of the obliquus internus 
which closes the alxiominal cavity anteriorly. 

The lungs hang quite freely into the abdominal cavity; they 
are only attached to the liver quite at the root as in Rana guppyi^. 

The diaphragm or (esophageal- musi'le is not an extensive muscle 
in Hemisus, In this it agi’ees with its allies. It appeared to me 
also that, as in Jireinceps t, the muscle is entirely inseited upon 
the <esophagus. 

§ 77*6 Thymus Glands, 

In describing the aiuitomy of Brericeps I have j>ointed out the 
large size, compired to those of Rana, of the thymus glands. 
In the Batrachian with which I deal in the pi’esent communi- 
bation, 'a pair of bodies which I take to be the thymus glands 
ase much larger still, proportionately as w^ell as actually. In 
Rana escxdenta they are described and figiu’ed as being about 
S mm. in length. In the specimen of Ilernisiis upon the dissection 
of which the present jjaper is based, and which measured 60 mm. 
(2| inches about), each thymus consisted of two discrete i)ortions; 
the larger on each side was quite 7 mm. across at its greatest 
diameter. The position and size of the organs are shown in 
text-figure 176, p. 899. Tiiey lie on each side behind 
the subhyoideus mttscle and in front of the sterno-radialis and 
upon the deltoid, to which especially they are attached by flat 
bands of connective tissue. E^h gland is fiat and plate-shaped, 
of rounded contour; fiom the middle of the ventml surface a 


• P. 55. S. 1907, p. 849, 99, m. 


t P. 55. S. 1903, p. 27. 
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prooeoR arieee wbicll ruBR forward as ftor na tlie anj^of tbe lomr 
jaw, wtiieli ha« almost the appearaiiee of a duet, boi whioli 1% of 
cooxse, no such thing. The glands are white a;^ appeaif to ho 
chiefly composed of fat. 

In addition to these stroctures there is on each side of the body 
another “ gland ” of the same general appearanoe, hut smaller, 
which I refer to the same category. These are flat ciroolar bodies- 
2’5-3 mm. in diameter. These lie on eitlmr side w^l behind the 
head and just behind the scapula, covered over by the fascia .which 
is continued into the depressor mandibulse, and have a special 
relation to the thickened lateral edge of that muscle, as is described 
elsewhere Their position is considerably more posterior tlian 
the thymus glands of Ram and them the additional glands of 
Hemimis already described. It is well known t that among the 
Amphibia there are in the adult various remains of bodies derived 
from cells belonging to tbebmnohial system of the tadpole, which 
have been termed posthranchial Indies,” ‘‘ Epithelkorperchen," 
&c. I take it that in Hemism these various structures which 
have just been described arc also to be refen-ed to the same 
category. They are, however, unquestionably much larger rela¬ 
tively as well as actually than in at least some other Amphibia 
Salientia. 

§ Posterior Lymph-Hearts and Associated Sacs. 

The enormous size, actual as well as relative, of the posterior 
lymph-hearts of Brevioeps { is at present an unique fact in the 
anatomy of the Batrachia Salientia. * On gi’ounds of affinity the 
existence of equally or nearly as large posterior lympli-hearts 
might have been expected in Rhinodemia darwini ; but a, careful 
search convinced me that Rhinoderma § was unlike Breviceps 
in this important and* remarkable peculiarity. In IlemmtSy 
however, I find an equivalent of this structure, which is very 
different in its character, thotigh retaining certain features which 
lead to the inference that we have in this genus a modified 
and degeneiate homologqe of the enormous posterior lymph-heart 
of Breviceps verrucosm. 

As is the case with Breviceps^ though not to so great an extent 
fis in that Frog, the thigh of Hemisus is fairly enclosed within 
the contour of the body. The body does not, however, extend 
beyond the tip of the coccyx as it does in Breviceps. 

There is thus in JlemmiSj as in Breviceps^ a space left dorsally 
on each side of the posterior region of the vertebral column, 
behind the oblique muscles, which is floored by tlie muscles of the^ 
proximal region of the thigh. This space is cut off from the- 
lymph-spaces covering the rest of the thigh by a transverse and 

* 0/. p. 601 

t Hftarer/‘Sriiildrii«e, Thymus and Kiemenreste dw Amphibten,” Morph, dahrb. 
xiii. 1888, p. 298. 

t iBeddard, ** Anatomy of Srethepi” P.Z.S. 1008, p. 88. 

I Id., “ On Minoderma” P. Z. S. t. c. p, 678. 
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obliquo iwptum starting in the neighbourhood of the coocyE. 
'fke lengtli of this space is some 11 the total length of the 
body being, from snout to tip of coccyx, 58 mm* It m therefore 
proportionately smaller than the corresponding space in BrevicepSy 
which contains the lymph-heai't; the greater sise in Brevieeps is, 
however, effected by the extension of the body behind the tip of 


Text-%. 182. 



f, Fst^body lying in snccus iliacns and covered by a membranous wall. 
e, Cutuiieoua muscle. 


the coccyx. This cavity is exposed by the removal of the skin, 
which is particularly thick and glandular on the dorsal surface of 
the body generally in this Frog. To the wall of ihe greater part 
of the cavity the skin is not adherent and can be, tl^erefore, 




pemowd ^thpi<b ^riag the stmetures ivTiidbit eot^enf* f .ISliton 
this Im hmn doiie(see toxt>ilg. 1^2^/.^ p. 917)t tk ttKmfpet^ 
toughish revealed, which oompletely fsovers the cavity 

and is continuous with the septum bounding it on the side of the 
leg, to which refeience has been already made. * Anteriorly and 
•latemily, however, the membrane described is adherent to the.skin. 
Below this membrane, and of course peifectly visible through it, is 
a large fat^body quite similar in appea-rance to the structure which 
I have termed the thymus gland and to the abdominal fat-bodies 
at the anterior end of the gonads. These fat-bodies are lobulated 
and extend some little way down the side of the l)ody in tlie 
direction of the abdomen. < The transverse diameter is thus the 
greatest and they measure in this direction about 15 mm. In 
the opposite direction the diameter is 8 mm., showing that these 
bodies nearly fully occupy the suprafemoral cavity, which is now 
under discussion. These fat-masses are also of considerable 
thickness, and lobulated u{)on the lower surface as well as the 
upper. They are by no means to be confused with the mass of 
apparently coagulated lymph which I have described in a corre¬ 
sponding position in Brevicep$ mrrucoms. The general as|)ect 
of this region of the body will be undei*stood aftet* a reference 
to text-figure 182. 

86 far there is nothing exactly corresponding to the lymph- 
hearts of Jirevicepa. There is merely a correspondence in the 
existence of a sjjace lying above the thigh and to the side of the 
coccygeal region of the vertebml column in the two Frogs. 
There is, moreover, the important difference that in Hemisun 
this space is largely occupied by the bulky fat-body already 
described. Anteriorly to the fat-body on each side, as is shown in 
the accompanying drawing (text-fig. 182, c.), a broad strap-shaped 
muscle is to he seen ; this is not to be confused with the obliquus 
externus which lies in front of it, and, indeed, until a dissection is 
made, almost, if not quite, in contact with it. Whether this muscle 
is moiqihologically a portion of the obliquus which has become 
detached f;x)m the rest of that muscle and diverted to a separate 
function is another matter; it is not in any case in anatomical 
continuity with it. This muscle arises,from the ileum below, 
paasing upwards to the dorsal surface of the body and at the 
same time outw^ards. Its oblique course ends chiefly upon the 
skin, but also upon the membrane, uniting the fat-body to the 
skin in this region. 

When the membrane covering the fat-body, and connecting it 
with the mass of bone and muscle constituting the caudal and 
pelvic regions of the body, is cut and the fat-body pushed aside 
towards the side of the body (away from the middle line) it is seen 
(text-fig. 183) to fill but loosely the space in which it lies and from 
which it is, indeed, partly cut off by membranes which cover it 
below. This memWne is largely fenestrated, so that the space 
^hich contains the fat-body is not shut off completely from the 
space lying below it. It is also attached by flat strands of membrane 
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to oaothw membrane lying beneath and rather in fixmt of the 
fat-body and partly, covered ov«r by the strap-ehaped cutaneous 
mnsole already in part described. 

Text-fig. 183. 



Saccufi iliHcus of Hemims guttatHm, 

The fat-body (/) has lieen jmdietl over to the left; etrai)d» of connective tissue 
uniting it with the w'nils of the nac are shown. 

$, Anterior septum of lymph-sac. 

This membrane boiinrls the cavity below, and when it is cut 
through (as is shown in text-fig. 184, c, p. 920) the obliqiuis muscle 
is exposed; hut as the membrane is quite free of the muscle it would 
seem to be really the dorsal wall of a subsidiary sac lying on the 
obliquus. It seems to me to be clear that this large stu^^ almost 
filled up by the fat-body already described, and in which also 
lies—as will bedescriljed presently—the lymph-heart, corresponds 
to the saocus iliacus of the Frog, Rama escidenta. Furthermore, 
the muscular slip which I have referred to as traversing the'sjic 
in llemism near to its anterior VaU appeal's to me to be probably 
the musculus cutaneus iliacus of Jtana, This sac and the mim*le 
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m figtirBc] in th« edition of Bdmr’a ^Frog’ wfeudb hae helm 
tnmslated by Dr, 1%ere k a Mler mxmmt of tb# 

lyinph-saes ^ the Oommon Frog in the mme recent edti^on of 
Gaupp. 1 figure here (text-fig. 185) for purposes of comparison 
with Hemieua the si^ccus iliacus in the large female of R^m 
(juppf/L It is a much more elongated sac in proportion to ita 
breadth than is the case with that of R. eacuUnia^ as displayed 
in the figure cited from Dr. Haslam. Its walls also are 

Text-fig. 184. 



Saccus iliacus of Hemisus guttatum. 

The fat-body is pushed to the rij^ht; the HtimidK of connective tissue connecting it 
with the walla of the sac are fhown. 

c. Obliquus muscle revealed by cutting open the floor of the sac. 

attached by branched threads of stout connective tissue, w'hich 
present the exact appeanince, as will be seen in the figure, 
of the chordae tendinese of the valves of the mammalian hearts 
There arc two of these bi’onched stays between the dorsal 
and ventral walls of the sac. Gaupp mentions these structures 
as occurring in the lymph-sacs of Rcma^ but does not parti¬ 
cularize their existence in the saccus iliacus. They are not 
represented in the figure, to which I have referred, of the sac 
in Rami eaeuUnt^. This sac communicates by a wide oiifice 

Fig. in, p. m. 


1W6,'] 0? TiilB IIATftACHUK 01KV4 921 

the abdonoinal cavity at a point eorrefipending to that of 
tho oatiani m Rmm €9mde%iUii arid al^ at ito poaletior extremity 
where it dipa underneath the aac lodging the pQgteri<ff‘ lym|di- 
heart* A seeker pushed through each ostium evmtiiallj af^pears 
at the same place in the abdominal cavity. In Haslam’s ^ition 
of Ecker’n ‘ Frog * it is mentioned that the hinder portion of the 
posterior lymph-heiiit lies in the sacciis iliacus; but in Gaupp’a 
edition it is statwl that the lymph-heait lies in a special sac of 
its own. 

Text-fig. 185. 



0 . 

Siu‘cus ilincus of JRana ffvppifi opened. 


c. Cutaneous muscle, gl, (Uutuius. O. Ostium, leading into abdonunnl cnvtt}’. 

Trabeculn* eonnecting ^lalls of the lympb-sac. 

The latter statement us clearly conect for Rana gnppyU where 
the lymph-heart lies just in front of the pyriformis muscle iu a 
special sac, which is at least not in open communication with 
the saccus iliacus, and which indeed overlies it. There is thus 
an obvious difieienoe between Hcmiaits and Ratta in that the 
posterior lymph-heart of the latter lies in a special sac of its own^ 
wheretus that of I/emisue is contained in the saceus iliacus, as is 
plainly shown in text-fiig, 186 (p. 923), whex*e the posterior boundary 
of that sac touches the posterior wall of the heart. There is a 
further dififeience in that the interior of this lyniph-sac is largely 
divided by trabeeulfe, in tiie interstices of which is lodged the 



9^2 itB; t. a. mmAtay etr ’ral^ 'AHifOMt ^ [Sv^ 19^ 

laa'ge lobate fat>body already deacribed and figured 182 , 

183^) pp. 917, 019). At the same tinie it will be noted tkat the 

chordae tetidinete ” of the lymph-sac of Bcma would seem to fore- 
ci^.dow (or to be the remains of) this trabecular system. The 
niass of trabeculae and contained fat-mass is carried to an extreme 
in ^tbe opposite direction in the case of Xenoptbs^ where (see 
p. 924) a tough mass of connective-tissue fibres and interspersed 
iat surrounds the lymph-hearts. 

It is said, and in a sense correctly, that there are no lymphatic 
gflands in the Frog. The .absolute truth of this generalization 
(which of course applies to other lower Vertebrates as well as the 
Frog) depends upon what is meant by the term lymphatic gland.” 
For if we regard a lymphatic gland as an enlargement on the 
course of a lymphatic vessel the lumen of which is subdivided by 
trabeculae, then the structures described here in Hemrnis are at 
least not very unlike lymph-glands. One cannot but think, in 
view of the masses of fatty tii^ue with which they are partly 
plugged, that they must play some impoiiiant part in the function 
of the lymphatic system; and the existence of fatty masses in 
Xe7iopu8, described below strengthens this supposition in that 
it shows that the structure is not unique. 

The lymph-heart itself is of considerable size, though not 
eo colossal as in Brevicepa, It measures fully 4 mm. in length 
and is rather elongate in form. It is displaye<l in text-fig. ISfi, /.4., 
from which it will be seen that the heart occupies quite a luumal 
position. It lies, however, quite definitely within the large 
saccus iliacus which has just been described. In Jia7ia eaenlentn 
the lymph-heart of the same pair is said by Gauppt to lie in 
a special sac of its own. This is certainly not the case with 
Hemism, The posterior lymph-heart lies at the inner angle of 
the saccus iliacus. The heart is in contact with the vastus 
externus, upon which it lies ventrally; with the ilio-coccygeal 
muscle to the inside. On the opposite side its wall lies freely 
within the lymph-sac already mentioned and described at length. 
It is in front of the pyriformis muscle. It is not very closely 
related to the glutseus muscle. The septum l)ounding the saccus 
iliacus posteriorly is attached along the vastus externus and ends 
on the wall of the heart, or at least is firmly attached to the 
posteiior wall of the heart at this joint. Just in the an^le 
where the septum in question and tl»e heart meet is a smallish 
•circular ostium (text-fig. 186, 0.), which I take to be a comrauni- 
oation lietween the sacicus iliacus and the heart. A small blood¬ 
vessel, as is shown in the figure (w), runs along the outer side of the 
heart forwards, dipping down to the glutajal muscle; it is possible 
that this is the vein into which the heart opens. The heart is 
rather pear-shaped and lies with its long axis parallel to the long 
a:xis of the body. The narrow end is anterior. The heart is easily 
to be distinguished from the posterior septum of the saccus iliacus 

• See p. 924. 


t 8ce his edition of Eckerts ‘ Frog.* 
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which is attached to it« and from such septa geneiully, by ita 
yellowish colour, due of course to the fact that its walls are 
muspular and not formed of connective tissue. The outer wall 
of the heart is quite smooth and has a bronzy appearance, due to 
its muscular walls; the internal surface is sculptured into raised 


Text-fig. 186. 



Lymph-heart (posterior) of Hemisut guttatum and associated structures. 

l.h, Lymph-heart cut open to show its interior, n. Vein referi-cd to in the text. 
0. Ostium referred to in the text. 

iiiuscle-mnsscs here and there with, of course, depressions between. 
The fibres in the outer wall of the heart run largely, as I have 
convinced myself by a microscopic examination, across its long 
diameter. 
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§ Tke Pmkrim' L^m]^Bmrt$ Xeiiopuft. 

The^posterior lyiEph-liHtrtB. dP tiii« genus are nofc, so far as 1 
am aware, known. Ah I have disMected them in ta^o individuals 
<A this African Frog, and as they pi^ent certain remarkahle 
differences from those of other Frogs, I think it worth while to 
a.pp6nd to my account of these structures in Hemwtia some notes 
upon the lymph-hearts of Xenoptia* When the animal is dissected, 
n. mass of yellow fat is seen to lie upon the thigljs and to spread 

Text-%. 187. 




Hinder part of body of one side of Xeno'puB 

IX Mass of fat in which lie lymph-hearts—distinguished as light circles, 

«. Sense-organs of lateral line. 

upwards for some way on to the back. The mass of fat upon the 
proximal region of each thigh is, as is to l)e seen in the annexed 
figures (text-figs. 187, Z.A., <k 188, Z.A.), of roughly circular out¬ 
line. It is seen on excavation by the scalpel to be of some 
depth, and I regard the space in which it lies as representing the 
saocus iliacus of the lymph-system dP Hemisus and other l^gs. 
TThere is, however, no empty sac here. The fat entirely fills the 
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mvitj. Th^ fat itself is o^mtltuied in a very close meshwot k 
of fitoes of connective tissue. When this is cut into and pressed 
the actual hit readily escapes and floats up to tlie surface of the 
water in the dissecting-duh. 

The figure to whi^ inference has been made (text-fig. 188) 
•shows the saccus iliacus and adjacent stnictures inta^ on the right 
•side save for the removal of the skin. The thin membrane covering 
the saccus iliacus is left intact. The cut edge of the membiane 
lying further to the right and continuous with tins is the inner 
lateral wall of the femoral lymph-sac. On the left side the 
wall of the saccus iliacus is not shown, having been removed by 
tearing it away, and thus exposing the spongy fat-laden interior 

Text-fig. 188. 



Hinder part of body of another individual of XenopwB lavie. 

A. Single lym])h-lieart seen through delicate membiune wliich covers iliac fat-body 
Uh, Two lympb-bearts lying in fat-body and cut open. 


of tile lymph-sac in question. This wall does not fit loosely, but 
is intimately connected with the fat-holding reticulum below, so 
that it has to be removed in fiagments. The border-line between 
the two sacs is shown by a depression running along the mem¬ 
brane ; it is along tliis line that the boundary between the sacci 
iliacus and femoralis is fixed. M the inner upper comer of the 
saccus iliacus, where it abuts upon the middle line of the body, a 
triangular flap of the covering of the saccus iliacus is out and 
reflected. This shows a poildon of a muscle which is presumably 
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to bo togavdod as the catatietis iliacu9> and whidb hi» ah^eadjr 
been dea^bed in ffemism and Sana gupp^, ^ ^ ’ 

Zt will be notetl that^ ae in ifemimaf this muscle lies within 
saccus iliacus, and that it is entirely attached to the wall of tlubt 
sac at its insertion, and does not reach the skin at alL^ In 
Memisus some of the fibres of the corresponding muscle are" thus 
intercepted, but the rest reach the skin. In Sana all of the 
fibres of the muscle reach the skin. It is noteworthy that the 
wall of the saccus iliacus, as is clearly shown in ike figure, is 
distinct from the overlying skin and not fused with it as are the 
dorsal walls of other lymph-spaces such as the adjoining femoral 
to the lateral septa, to which reference has already been made. 
On the left side the attachments of the septa bounding the femoral 
lymph-sac are shown in their attachments to the skin. On the 
right side a circular elevation is visible (text-fig. 188, A, p. 925), 
lying pretty well in the centre of the area occupied by what I here 
compare to the saccus iliacus. This, when cut open, proved to be 
the single lymph-heart of that side of the body; it contained a large 
orange-coloured clot (presumably of lymph), the darker colour of 
which, as compared with the surrounding tissues, was obvious before 
cutting into the lymph-heart. The clot was r oughly spherical in 
outline, slightly flattened from above downwards. Its gimtest 
diameter was 4 mm. Thus the heart itself may be considered to 
.be a little larger. On the opposite side of the body there was no 
single lymph-heart corresponding to that of the right side. There 
were niost distinctly visible, when the surrounding spongy tissue 
carefully cut away, two perfectly detached and separate poslericyr 
lymph-hearts. Between them was some of the spongy tissue 
which fills up the lymph-sac, and there was no open communication 
between the two hearts, whatever may be the facts with regard 
to a communication by means of finer tubes. These two lymph- 
hearts lay one behind the other in a perfectly straight line, 
parallel with the longitudinal axis of the bodyf A careful com¬ 
parison of the relative positions of the two lymph-hearts of the 
left side of the body Mdth the single lymph-heart of the right 
side of the body, showed yery clearly that the latter occupied a 
place midway between the anterior wall of the anterior and the 
posterior wall of the posterior left lymph-hearts. It would thus 
appear to cori*espond to the two of them—that is, the single right 
lymph-heart has been produced from a concrescence of two 
originally separate lymph-hearts, or it has given rise by division 
to two lymph-hearts on the left side. Of these two lymph-hearts 
of the left side the anterior was distinctly the larger, which is not 
very well shown in the figure referred to (text-fig. 188). This 
larger left lymph-heart, moreover, contained a blood-clot which 
was not to be seen in the interior of the hinder and smaller lymph- 
heart of the left side. This suggests, of cour^, that the systole and 
diastole of the two consecutive hearts are not synchronous, 
but that one is in systole, while the other is in diastole. The 
remains of the lateral line which are so prominent in Xmopm as 
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stitcli4ike along the sides of the body did not appear to me to have 
any exact relation to the series of lymph-hearts of the left side, 
that is, they did not accurately overlie them. The hearts lay to 
the inside of the lateral line, as is also shown in the figure. 

The soft and yet toughish and even sticky tissues which form 
the fat-holding plug which nearly, or quite, fills the saccus 
iliacus, and in which the hearts are imbedded, are not altogether 
easy of dissection, and the exposure of the lymph-hearts with 
much neatness is very difiicult. It is possible that in the 
specimen which 1ms just been described 1 have overlooked a 
lymph-heart; for in two others which 1 have dissected there were 
undoubtedly three pairs of posterior lymph-hearts. In one of 
these, which happened to be luther a small individual, the hearts, 
at any mte of one side of the body, were distinctly visible directly 
the skin was removed and the fatty mass exposed (see text-fig. 187, 
p. 924). This latter was, as usual, very yellow. Conspicuous— 
this time by their paler and browner colour—were the three 
lymph-hearts, of which the most anterior was not only the most 
conspicuous but the largest. The other two lying in a row behind 
it were, however, quite evident, though probably they would 
escape the attention of anyone not aw^are of their existence. 


Text-fig. 189, 



Iliac fat-bod}' of Xenopua Itevia dissected to show three lymph-hearts. 

Indeed, it was after the discovery by dissection of tliree 
lymph-hearts on each side of the body of a third specimen, that 
I noted the exteriml appearance of tltese lymph-hearts in the 
small specimen to which reference has just been made. In this 
latter specimen the thi’ee lymph-hearts of the right side are repre¬ 
sented, as seen by dissection, in text-figure 189, the upper wall 
of each heart having been removed in order to display the interior. 
It happened that this particular specimen was especially favourable 
Pkoc. Zool. Soc.— 1908, No. LIX. 59 
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for displaying the structures in question. The preservative 
alcohol had hardened the hearts ai^ the surrounding tissue in 
such a way as to render them very tough and had decolorised the 
hearts, while rather deepening the yellow of the fat-mass. It 
was thus found convenient to cut through with a pair of scmatH 
the fat-mass of the left side of the body along a line presumed to 
pass through the hearts. Text-figure 190 shows that this was 
successfully accomplished, and represents the two sides of the cut 
whereby the mass of fat and the contained lymph-hearts were 
divided longitudinally. 

Text-fig. 190. 



Iliac fat-body of Xenopua Itfvia ciit longitudinally into two halves to show 
cavities of lymph-hearts. 

This longitudinal section passed, I believe, very nearly through 
the middle of each lymph-heart. It will be seen that they are not 
all of them of exactly the same size, though the difterences between 
them are not very great. In the dissection (text-fig. 189, p. 927) 
of the hearts on the right side of the same Frog it will be noted 
that the last of the three hearts is considerably the largest of the 
three, perhaps twice as large as either of the others. This did 
not appear to be the case on the left side of the body. What is 
particularly striking about these hearts when seen evenly divided, 
and in section, is the great thickness of their walls. This is not 
exaggerated in the drawing to which reference has been made. 
The dissection of the corresponding hearts on the opposite side 
of the body (text-fig. 189) of this specimen shows the apertures in 
the walls of the hearts which presumably admit lymph into their 
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interior. The thickness of the walls is also shown in this 
drawing. It is doubtless partly owing to the strong contraction 
of the hearts at the moment of death. 

1 am not aware that the posterior hearts of Xenopm have 
been described. The pectoral lymph-hearts, however, of this 
Frog ai-e described and figured by Dr. Bles in his beautiful 
tnemoir* upon the larval development of Xenopua. There is but 
a single pair, and each is enveloped in a lymph-sac of its own. 
Dr. Bles remarks that the early development of these structures 
in Xenopm is remarkable, since in Rarta temporcma and Bufo 
cdlamita the author found that the pelvic lymph-hearts do not 
appear until aftei* the metamorphosis. This, however, does not 
argue that these structures are new formations and not com¬ 
parable with the lymph-hearts in Urodeles. It is hardly likely 
that the anterior and posterior lymph-hearts are not parts of the 
same series, and therefore the early development of the pectoral 
hearts in Xenopits is to be set oflT against the late appearance of 
the i:)elvic heaits in certain Frogs, including, as it is to be supposed, 
Xenopua itself. 

Inasmuch tis the lymph-heai'ts of Rana are connected with 
veins supplying the fore and hind limbs respectively, a suggestion 
may be made as to the retention (or, if my opinion l>e not accepted, 
the multiplication of these hearts) of three pairs of posterior 

& h-hearts in Xenopus. While in mast Frogs, indeed in all, the 
limbs are the powerful swimming-organs of the animal, and 
exceed in size the relativ’ely feeble fore limbs, the disproportion 
reaches its maximum in Xempm, Of this Frog Dr. Bles justly 
writes: -■ The size of the arm is altogether out of proportion to 
the size of the leg, which is an extremely powerful swimming- 
organ. The limbs of Xenopas as a Fiog are paralleled by the 
limbs of Mficropua as a Marsupial ” t. The excessive size of the 
hind limbs in Xenopm bears some relation to the triple lymph- 
hearts. It is true that I have not succeeded in finding the veins 
into which the hearts open. But it can hardly be doubted, from 
the position which they occupy, tliat their orifices are into veins 
connected with the legs. 

Attention may be di-awn to the variability of these posterior 
lymph-hearts in Xenopua, This fact, as it apj)ears to me, is of 
itself evidence, though naturally not of a positive character, that 
the structures in question are not a new formation, but are 
derivatives of the chain of lymph-hearts in certtun Urodeles. 
The variability affects, as I think, the number of the hearts, 
which does not only differ in individuals, but from side to side of 
the same individual. But even if I am mistaken in this and 
have simply failed to find the supposed missing hearts in those 
specimens where only one or two appear to exist, there still 
remains the variability in point of size. There is, I hope, no 

* The Life-liisfcorj of Xenopm lavU Daud.,” Tmns. Roy. Soc. Edinb. vol. xli. 
pt. iii. 1905, p. 789. 

t Trans. Roy. Soc. Ediub. tom, cit, p. 819. 
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doubt wfaatev^ about thia An mspeotion of my %ure$i whicb 
were drawn quite independently of any directkmi^ fxom myself, 
will settle this matter. It is well known that variation is apt 
to affect organs or series of organs undergoing redaction. And, 
therefore, I dwell upon this fact as bearing upon the view upheld 
here, that in this Frog we have a persistent multiplicity of lymph- 
hearts, such as that which characterizes certain Urodeles, ^but 
which is considerably reduced. 

The interest attaching to these facts concerning the posterior 
lymph-hearts of Xenapm is not only that they are—so far as I 
am aware—a contribution to the anatomy of that Frog. Their 
chief interest centres in the possibility of comparing them with 
the multiple lymph-hearts of certain Urodeles. With regard to 
this matter Dr. Wiedersheim sums up as follows in his ‘ Vergleich- 
ende Anatomie der Wirbelthiere^*:—‘‘Bei Salamandra, macu¬ 
losa und Siredon piset/ormis sitzen zahlreiche Lympherzen langs 
des Svlcus lateralis unter der Haut und zwar entfallen bei dem 
erstgenannten Thier auf dem Schwanz (beido Seiten znsammen- 
gerechnet) 10-12, auf den Rumpf mindestens ebensoviel. Bei 
Siredon pisciformis finden sich jederseits 8 rhytlimisch pulsirende 
Lympherzen die wie bei Salamandra maculosa aus ovalen, von 
quergestreifter Muskulatur umwickelten Bliischen bestehen,” 
These facts were first discovered by Weliky t. 

§ The Lymph-Hearts of Rana guppyi. 

Although it is usually stated in books and memoirs deeding 
with the anatomy of Rana that the -posterior lymph-heart is a 
single structure on each 8i<le, this is not the universal view. 
HoyerJ has given an account, with figures in the text, of the 
lymph-heart of Rana esculenta. A longitudinal section of one of 
the hearts given by him shows three distinct cavities, of which 
the hindermost is the larger. It is to be noted, however, that 
this figure is hardly convincing of itself as to the existence of 
three separate hearts, such as we have seen exist in Xenopas, 
For the muscular wall shown in Hover’s figure extends without a 
bi*eak over the three cavities; there is no such complete sepamtion 
as is indicated in text-figure 189 (p. 927) of the present communi¬ 
cation. And so far, therefore. Dr. Hoyer’s figure bears out the 
statement of Oehl (which is quoted by him), viz. “BasHerz gelappt 
ist,” and that of Ranvier (also quoted by him), who observed 
that each apparently single posterior ‘lymph-heart was divided 
by partitions into several divisions. Weliky, however, according 
to Hoyer, found that each heart “ aus 3 gesonderten Abtheilungen 
besteht; dass also 3 hintere Lympherzen jederseits vorhanclen 
sind.” This, of course, agrees precisely with the facts which I 
have detailed in the present paper with regard to Xenopus. At 
the same time it cannot be disputed that the conditions obtaining 

* 7/weite Auflaf^e, Jvni., "*886. f Zool. Am, 1884. 

t iiull. Acad. Cracovie, 1904, p. 228. 
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in Xmwpua are more primitive than those found by the above 
writers to occur in The hearts are larger and, extending 

as they do over a larger area of the body, are more widely 
separated, and thus, more completely distinct than can be the 
case with Rana^ when so small a cleft contains the three hearts— 
or the trifid heart,—which are not indeed difiicult to overlook 
altogether. Whatever may be the case with Rana eacidenta, I 
found in a specimen of Rana gappyi a single lymph-heart on each 
side posteriorly, and measuring about 6 mni. in length; it lay in 
quite the usual position in front of the pyriformis muscle, but 
well behind theglutrous, sejiarated from it, in fact, by the posterior 
end of the ilium. 

The direction of the heart is mther obliquely outwards, very 
nearly parallel to the pyriformis muscle. Although each heart may 
be accurately descrilied as a single heart, the cavity is completely 
divided across its major length (i. c. transversely to the long axis 
of the pyriformis muscle) by a septum of the same appearance 
and textui'e as the general parietes of this lymph-heart into 
two quite separate chambers. This division, however, is merely 
a septum ; there is no question of any sejmiution of the obviously 
single heju*t into two hearts. Nor is there any external constric¬ 
tion of a marked character which could fairly justify a statement 
that there were two consecutive lymph-hearts present on each side. 
I may say that the 1yniph-hei\rts on both sides of the body of 
this Frog were identical. This, it may be observed, is a very 
difterent condition of the posterior lymph-heart to that which 
has just been <lescribed in Xenopas, In the latter genus, 1 repeat, 
there are three distinct lymph-hearts on each side, iwRana gappyi 
only a single heart tlie cavity of which is divided 

1 may take this opportunity of calling attention to the anterior 
lymph-heart in Rana gnppyi^ w'here it is very conspicuous on 
jiccount of its large size. It is quite 9 mm. long (when slightly 
stretched perhaps) and lies in a lymph-sac completely covered by 
the supi*ascapula, wliich bis to be lifted up in order to display it. 
Tlie sac and the contained heart are bounded b\" the longissimus 
dorsi and the I’etrahens scapulai on the inside, and by the trjxns- 
vei*so-s(Mipularis tertius on the outside The greater part of 
the lymph-heart consists of a single chainl)er, in which there is 
no trace of any septa. At the inner side, however, an incomplete 
septum paitly separates off a very small chamber, which is about 
1*5 mm. in bimdth. This contains, I believe, the orifice into the 
vein. It would be better perhaps to describe the incomplete 
septum as a valvular flap which regulates the flow of blood and 
lymph. In any case, there is no complete division of this anterior 
lymph-heart into two chambers, such as lias been described in 
the posterior lymph-hearts of the same Frog. 

* Mr. Uurne kindly allows me to quote a letter in whicli he informs me that 
the posterior lymph-hearts in a specimen of this Frog in the College of Surgeons 
Museum are quite similar. 

t For these musclea, v. nupra. 
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§ HhumS o/prineipal Muscular wnd other Charuetsrs 
(/Heoibus. 

The principal characterigtics of the genus Hsmisus which I 
have been able to elucidate in the foregoing pages, are as 
follows:— 

(1) The rectus abdominis has but one inscriptio tendinea. 
It cannot be distinguished laterally from the obliquus 
extemus and is folded over itself at edge of the abdomen, 
where it joins the thigh, in a remarkable way. 

(2) The obliquus intemus consists of a thick layer of muscles, 
arising mainly from the dorsal aponeurosis to the outside 
of the ilia, which end upon a thin membrane which repre¬ 
sents the ventral portion of this muscle. It is uncovered 
for the greater part by the obliquus extemus. 

(3) The sternohyoid consists of three distinct muscles inserted 
separately and behind each other on to the hyoid body. 

^4) There is no omohyoid. 

(5) The submaxillaris appears to be specialized into three 
tracts on each side, of which the fibres run at diflierent 
angles to each other. 

(6) The dorsal portion of the depressor iliandibiilaj is present. 

(7) The latissimus dorsi has an origin extending considerably 
beyond (behind) the scapula and joins early with the 
infraspinatus. 

(8) There is no rhomboideus museJe. 

(9) There are altogether four “ serratus muscles on each side 
of the body; 1 and 2 arise respectively from the transvei’se 
processes of vertebrae 3 and 4; 3 arises from the transverse 
processes of both those vertebrie; 4 arises from the neck 
laterally in front of the third vertebra. 

(10) In the thigh the rectus internus minor partly arises from 
the skin. 

(11) There are two pairs of large fat^masses lying in lymph 
spaces and another pair corresponding in position to the 
thymus lying beneath the skin. 

(12) The stomach is elongate, with a narrower portion bent to 
form a U with the major portion. 

(13) The small intestine is traversed throughout by closely set 
transverse folds. 

(14) The fat-bodies are very large. 

(15) The oviducts are much coiled and with a long drawn out 
* gutter-like funnel. 

(16) The lym|)h-sac8 are not particularly large and in the 
usual position. 

(17) The hyoid has large extra-hyals anteriorly which fuse 
ventrally below the hyoglossus muscle, and the body of the 
hyoid is very thick, wiA a bony plate distinct from and 
overlying the convex and swollen cartilaginous layer. 

The above 17 characters appear to me to be the chief anatomical 
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difrtingaisbing features of besides certain osteological 

and external peculiarities which I do not deal with here* Of the 
former there are more that are peculiar to Bemima than of those 
which ally it to its allies* Jaemiaua is peculiar, so far as is at 
present known, in Nos. (1), (2), (3), (6), (7), (11), (13), (17)—that 
is, in nearly one-half of those which I have select^. 

JEtemmia agrees with both of its allies, Breviceps and Rhino- 
derma^ in (5)—at any rate, as to the fact tliat there are various 
additional muscles, not present in Rana, upon the floor of the 
mouth; there is, however, no detailed agreement between the 
three genera in the disposition of these muscles. In (10), (12) 
ffemiaus agrees with Rhitwderma, and differs from Brevicapa 
in (16). Hemiaus agrees with Brevicepa and differs from Ehino* 
derma in (4), (8), (14). I am not quite certain as to the re¬ 
maining features of the anatomy, which 1 have made use of as 
indications of closer or more remote affinity. These facts, and 
indeed others which will be found in the foregoing pages, do 
not, as it seems to me, permit of a very decisive placing of 
Hemiaaa with regaid to the two remaining genera of Engysto- 
matid Frogs whose anatomy is known. The particular likenesses 
which Hemiaua shows to Brevicepa^ as opposed to Rhiw^rma^ 
may be increased by the addition of the fact of the partial 
inclusion of the limbs within the area of the trunk, and by the 
division of the rectus abdominis muscle by only a single inscriptio 
tendinea. But Brevu^pa remains, after all, an extremely specialissed 
type in many ways. General reflections upon the arrangement 
of these Frogs will, in bust, be better deferred until more 
anatomical facts have been collected. 


§ Reaumi of principcd mw Facta, 

It may be convenient to extract from the foregoing account of 
Hemiaua^ and of Xenopua and Rana^ the following principal new 
facts which I have been able to ascertain:— 

(1) Hemiaua is characterized by the existence of three pairs of 
large-lol)ed fat-bodies, of which one pair correspond in 
position to the thymus in other Fix>gs, the second lie in a 
cavity (?a lymph-sac) behind the shoulder-girdle, and the 
third pair are contained in a sac partly overlapping the 
thigh, which is to be compared with the saccus iliacus of 
Rana, The prerenal fat-bodies are also veiy large. 

(2) Xenopua has a similar pair of fat-bodies in the repre¬ 
sentative of the saccus iliacus, the fatty tissue, however, 
straying further forward on to the back. 

(3) The saccus iliacus in Hemiaua and Xenopua is divided by 
trabeculae in the interstices of which lies the fat-body; 
the commencement of such a division of the saccus iliacus 
is seen in Rama guppyi. It is possible to compare these 
structures with lymph-glands* 
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(4) Ilemkus has a single pear-shaped posterior lymph-heart, 
which, unlike that of Rana^ lies in the saccus iliacus, 

(5) Xeuopus has a chain of three perfectly distinct posterior 
lymph-hearts on either side of the body, which lie in the 
saccus iliacus. 

(6) J n Rana gnppyi the single posterior lymph-heart of each 
side is completely divided into two consecutive chambers. 

(7) Neither in Hemism noi* in Rana gttppyi is there any 
division of the anterior lymph-heart. 

(8) Hemisiis possesses a hyoid which is remarkable in several 
ways and unlike that of other Batrachians. The extra- 
hyals are large and meet in the middle line below and not 
in contjtct with the body of the hyoid ; the latter consists 
of a. cartilaginous plato continuous with the corona, which 
is greatly thickened posteriorly by a nucleus of laxer 
tissue, and above which lies a plate of bone—not iml>edded 
ill it, but distinct from it. 

(9) A comparison of Hemisiis with Rreviceps and Rhinoderma 
allows of the extraction of certain characters apparently 
distinguishing the Engystomatida*, /. e. specialization of 
muscles of floor of mouth, division of sternohyoid, con¬ 
nection of rectus internus minor with skin. 

(10) Hemism, tliough a burrowing and ant-eating genus like 
Brevkeyps^ shows comparatively few’ special structural like¬ 
nesses to it. The principal resimiblaiices are: partial 
inclusion of limbs within the trunk ; (?) absence of omo¬ 
hyoid and rhoinboideiis ; great strength ot muscles 
attached to the .shoulder and fore limb, which, how^evei*, 
are not entirely the .same mu.scles in the two types; the 
modifications of the mu.scles of the hyoid and tlie floor of 
the mouth, wdiich an* to some extent similar in the two 
types. But the many tlifferences in the abdominal and 
dorsal musculature <»b.si*ure and outw^eigh the special 
likenesses, which might be refen ed to similarity in habits 
and mode of life. 


2. Description of a new Species of Lucerta from Persia. 
By G. A. Boi:lengki;, F.R.S., V.P.Z.S. 

[Receivod October 13, nK)8.] 

(Plate LXVIf.^) 

LaCERTA CHI>OROaA.STER. 

Head moderate, once and three-fifths to once and three-fourths 
as long a.s broad; snout moderately long, obtuse, liostral not 
touching the nostril; one postnasal; a single anterior loreal; 
four (rarely five) upper labials anterior to the subocular; a 
complete series of granules between the supraocular and the 

* For explanation of the Plate see page 936. 
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supraciliaries: occipital nsuaDy shorter and broader than the 
interparietal; temple covered with small smooth scales, with a 
large massotenc disk and a curved tympanic shield; a large 
anterior sui)ratemporal, usually in contact with the fourth supra¬ 
ocular. A feeble or very indistinct gular fold ; 20 to 27 gular 
scales On a line between the Ciollar and the third pair of chin- 
shields; collar with feebly seriated edge, coinjiosed of 7 to 9 
plates. Dorsal scales hexagonal, longer than broad, strongly 
keeled, juxtajiosed or faintly imbricate; lateral scales more feebly 
keeled, smooth towards the ventrals, a little smaller than dorsals, 
3 or 4 corresponding to the length of a ventral plate; 44 to 50 
settles across the mi<ldle of the body. Ventrals in 6 longitudinal 
series, the second series on each side from the median line the 
largest; 25 to .*>() transverse series. Prajanal plate large, l^ordered 
by a single series of scales. The hind limb does not reach beyond 
the shoulder. 27 to 30 lamellar scales under the fourth toe. 
Femoral pores 14 to 18. Tail twice, or neai'ly twice, as long as 
head and bcxly; uppcir caudal scales strongly keeled, [)ointefl 
posteriorly. Jlead and back greyLsh-oli\ e in the irifile, the sides 
and limbs yellowish-green with a black network, or black with 
small yellowish-green spots; a few turquoise-blue spots may be 
preseiit ludiind the shoulder. Pale golden-brown above in the 
female, w'ith small blackish sj^ots an<l a <lark brown lateral band 
with wa\'y outlines. Lower parts yellowish-green to bright 
grass-green, the mah^s with a series of turquoise-blue sj)ots on 
the outer ventral jdates and with the throat often blu(» or bluish- 
green ; anal region and lower surface of hind limbs often lemon- 
veliow. Iris brownish. 

Total length . 182 mm. 137 mm. 


Head . 

17 

13 

Width of head . 

10 

8 

From eml of snout to fore limb ... 

24 

18 

„ „ vent' . 

(>1 

57 

Fore limb . 

. 24 

19 

Hind linih . 

34 

29 

Tail . 

121 

80* 


1'his s})eci(‘s, which is intermediate between A. praticold 
Eversm. and L. tunrica Pall., was first discovered in May, 1907, 
by Mr. II. B. Woosnam at Enzeli, on tJie south coast of the 
Caspian Sea. Thanks to the courtesy of Mr. H. N. llabino, 
British Consul at llesht, I have since received furtlier specimens 
from the same locality, some of which reached me alive or recently 
dead, thus enabling me to describe the iiatuml coloration. 

Mr. W(H>snam has furnished me with the following note 
respecting the occurrence of L, Morogaster :— 

“ J'hese lizards were caught on the nari-ow dry sandy peninsula 
between the Caspian Sea and the large salt-lagoon at Enzeli, 

^ Tail reproduced. 
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where they were quite common and frequented chiefly the sandy 
banks and dry re^-fences around the gardens. They are pro¬ 
bably to be found all along the south coast of the Caspian, for 
although none was obtained during the journey along the coast 
from Resht to Asterabad Bay, this may he accounted for by the. 
fact that it was then early in the year, Febniary and March, and 
too cold. But I once or twice caught a glimpse of a lizard, among 
the scrub on the dry sand-dunes near the sliore, which I feel sure 
now must have been this species. None was obtained on the 
smaller western peninsula, but I should not like to say they are- 
not to be found there, for they probably ai^e, and I expect the 
species exists all along the south coast of the Caspian Sea where it 
is dry and sandy.” 

EXPLANATION OP PLATE LXVII. 

Lacerta c?iloroffaster^ mal«, natural size, and enlarged views of upper 
surface of head and anal region. 


3. Hemarks on some Wart^Ho^ Skulls in the 
British Museum. By Dr. Einar Lonnbero, C.M.Z.S. &c* 

[ Received October 19,1908.] 

When recently describing the mammals collected in German 
East AfricJi by Pi*of. Dr. Y. 8jostedt * I made some remarks 
about different races of Wart-Hogs, and, with some hesitation, I 
expressed the opinion that “for the present at least” five such races 
must be “discerned and distinguished by names.” Since then 
1 have had the opportunity, thanks to the kindness of Mr. Oldfield 
^J'homas, of studying the material of Wart-Hogs in the British 
Museum (Nat. Hist.), and, thanks to the kindness of Dr. S. 
F. Harmer, that in the University Museum of Cambridge. It was. 
quite easy to recognize among this material the five races men¬ 
tioned in the paper quoted above, in such cases where they were 
I’epresented by skulls of nflult specimens, especially boars. 

A few remarks about these skulls may bo of some value for 
future study of tlu'se animals, as 1 did not have access to sj>eci- 
mens of nil five luces when writing the first paper. 

Phacochceriis africaniis (Gmelin) appears to be the largest or one 
of the largest of these races. A skull of an adult boar of this kind 
in the British Museum from the typical locality. Cape Vei*de, 
measures 440 mm. in length, but the extreme tips of the nasals are 
not complete, so that this measurement should be a little longer. 
The postorbital portion of this skull is very long, measuring 59mm.,, 
but it is at the same time very broad, viz. 58 mm. across the flat 
area. By this characteristic Ph. ajricanus is very easily distin¬ 
guished from Ph. celiani, which also has a long but at the same time 

Lonnberg: Mammals, in Wiss. Krgebn. d. schwcd. zool. Exp. nach dem Kili- 
mandjaro, dem Meru etc., 1905-1906, unter Leitnng von Prof. Dr. Yngve Siostedt. 
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very narrow postorbital portion of the skull. This is proved by the 
following measurements obtained from specimen No. 69.10.24.47 
in the British Museum, ad. from Zorilla, Abyssinia. The length 
of this skull from the tip of the nasals to the occipital crest is 
388 mm. The postorbital portion has a length of 60 mm., but the 
breadth of its flat area is only 241 mm. These differences in the 
dimensions of the postorbital portion of the skull become still 
more striking if they are expressed in percentages of the length 
of the skull. In such a case the length of the postorbital portion 
of the skull of Ph, africamis will be found to be 13*4 ®/oand the 
width of its fl.9t area almost the same, or 13*1 % of the length of 
the skull. The same perceiibiges for Ph, celiani are respectively 
15*4 % and 6*3 Ph, africamts has a comparatively narrow 
interorbital space, which corresponds to only 30 % ♦ of the length 
of the skull. In Ph, adiani the interorbital region is a little 
broader, so that it corresponds to 31*7 % length of the skull. 
The combine<l characteristics of the postorbital and interorbital 
portions of the skulls of these two races give the impression 
that they are compai'atively longer than those of other races. 
The skulls of these races are therefore at once distinguished from 
othei’s. Ph, massaic'us has a comparatively long postprbital 
region, viz. about 14 the length of the skull, but as it is 

very broad at the same time, its flat area measuring about 14*5 ^/q, 
and the interorbitid region as well is very broad, being 38*8 of 
the length of the .skull, no confu.sion with other races is possible. 
Ph, sunde^mlln has a somewhat shoi*ter postorbital region, viz. 
13*7 7o» the flat area of the same is considerably narrower, 
viz. 11°/^: at the same time its interorbital region is much 
narrower than in Ph, massaicm, so that the percentage expressing 
its relation to the length of the skull, 32*3, resembles that of 
Ph. aliani. In such a way these four races may be easily 
<listinguished from ea(di other, if the material is derived from 
adult males. 

Two Wart-Hog skulls in the British Museum from Angoni- 
land (No. 8.2.14,1, <S ad., and 8.2.14,2, <5 show some 

affinity to 8imdev>alla. Ilieii- interorbital width is respectively 
33*4 and 32*1 °/q of the length of the skull (thus rather 
similai* in this respect to Ph. mndevallit)^ but the postorbital 
portion is smaller than in Ph. aundevalliiy its length being about 
11*7 and the width of its flat area 10*1 % of the length of the 
skull in the adult. In the younger specimen the last-mentioned 
dimension is still smaller (8*1 °/^), as always is the Ciise with the 
young ones, and cannot be considered. More material is needed 
before anything can be decide<l about this Wart-Hog. It may, 
however, be added that its choanse are rather wider, 36 mm. in 
the adult, than in the typical Ph. stmdevallii, 29 mm. 

Two other skulls of Wart-Hogs in the British Museum 
one from Ukanga, Lake Nyassa (No. 91.5.9,3, c? ad.) and 


* The iiiterorbital ineaRureinents are always counted at the middle of the orbit. 
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smother from Lake Mweru (No. 94.3.8,17, J ad.), are quite 
ftimiJar inter se. Their iiiterorbital width is respectively 28*8 
4md 29*3 7o» length of their postorbital portion 12 
12’3 and the length of the postorbital flat area 11*1 
and 11*4 7o len^h of the skull. A third skull from Lake 
Mweru (No. 94.3.8,18, cf jun.) is also similar with regard to the 
first two dimensions, viz. 30 7o ^^^d 12 %, but the postorbital flat 
area is narrow, 8*7 %, in consequence of its youth. It appears 
from this as if the Wait-Hogs of the country between Ijake 
Nyassa and Ltike Mweru agreed in having a compaiatively very 
narrow’ interorbital region, narrower than in Ph, eundevalUL 
The width of the flat pr)storbitjd portion is similar to that of 
iV/. suiuhvallii^ but the length of the stnneis somew^hat shorter. 

With regard to other measurements, it seems as if the skulls 
from Angoniland, Nyassa, and Lake Mw^eru had a somewh.at 
longer preorbital portion (distance from tip of nasals to anterior 
orbital margin) than both Ph, stindet^aUii and Pk, nmssaicm, 

(-omparative studies of more material of fully adult animals 
may thus in the future prove that the Wart-Hogs inhabiting the 
countries adjoining l^iike Nyassa and J^ake Mweru are racially 
different both from sundevalUu inhabiting Natal and probably 
Transvaal and the southern parts of Portugiu'se East Africa, and 
from Ph, massamts^ inhabiting the Masai country in German 
East, Africa. 

How widely Ph. wassaicus is distributed cannot be stated for 
the present. The skidl of a young Wart-Hog of male sex from 
Uganda in the British Museum (No. 95.4.3.42) agrees so far with 
Ph. nuissaicns in having a very broad interorbital region, which 
■corresponds to 37 ^7 length of the skull. But, on the other 

hand, the postorbitfd j)ortion is rather small, its length being only 
11 7', the w’ldth of its flat area only 10*5 / of the length of 
the skull. If this smallness bo not due to the youth of the 
.specimen, there must exist a sejmrate race of Wai’t-Hog in 
Uganda which should be easily lecognized by the two combined 
characteristics: great interorbital width and shortness of the 
j)Ostorbital region. 

In the specimen examined the length of the postoihital region 
exceeds the width of its flat area by 2 millimetres only, but, 
as ex}>erience proves that the latter dimension increases more 
witli age than the former, it is probable that in adult Wai*t-Hog 
boars from Uganda the width of the postorbitol flat ai*ea. is 
greater* than the length of the same portion of the skull (as also 
is the case in Ph. massalcus). 

In the collections of the British Museum are two Wart- 
Hog skulls, numbered 0.3.27.Ifl and 0.3.27.17, wdiich aroused 
tluj interest of the present writer more than all the othei's. 
Both these, which were presented by Lord Delamere, have no 
traces of upper incisors, and 0.3.27.16 has no incisojs in the 
lower jfiw either, with the exception of two small pea-shaped 
rudiments lying in corresponding grooves of the jaw-bone ; these 
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rudiments appeared to represent the median pair. Specimen 
0.3.25,17, on the other hand, is provided with four well-developed 
incisors in the lower jaw. The lower incisors are thus subject to 
grefit variation, but the upper ones appear to be constantly 
missing, as the premaxillary is too thin to carry any teeth, just as 
in Ph, mthiopicm. Tlie two skulls in qiiestioii resemble the Cape 
Wart-Hog \Ph. cHhiopicm) in other respects, too, lx)thin general 
shape and with regartl to particular feixtures, as will be seen from 
the following comparison. The postorbital portion of the skull is 
very short in Ph, cRthiopicuSy al)out 10*3 ' of the length of the 
skull in a specimen in the Royal Natural History Museum of 
Stockholm (brought home by Sparrinan), 10*5 in specimen 
0.3.27.17 and 10*9 ' in specimen 0.3.27.1(5 in the British Museum^ 
The width of the postorbital flat area is greater than the length of 
this portion, viz. 13*3 in Sparrman’s specimen, which is the 
oldest, and respectively 11*9 /, and 11*5 '/^^ in Lord Delamere’s 
two specimens. The interorbital width is rather greater in 
Sparrman’s specimens, viz. 36*5 '/., than in the two otliers, respec¬ 
tively 33*0 ""/ , and 34*7 There was no loc.ality indicated on the 
labels of Loinl Delamere/s two Wart-Hog skulls, and I believed, 
therefore, judging from their resemblance to Pk, mthiopimSy that 
they originated fi*om the Cape. Mr. Oldfield Thomas, however, 
kindly informed me that this w’as iiot the case, as Lord Delamere 
had trjivelled in North-efistern Africa, Somaliland, ami British 
East Africa, and the skulls were most probably from Somaliland. 
This made the matter more complicated, but at the same time 
more interesting, as it was not probable that the same i‘ace of 
Wart-Hog inhabite<l two countries so far apart when the inter¬ 
vening countries were o(;cu{)ied by widely different races. A 
renewed examination revealetl also that Lord Delamere’s Wai*t- 
Hogs differed in some lespects from Ph. (rtkiopicus, although the 
genenil shape of the skull (especially tlie postorbital portion) was 
similar. The nasils of Ph. tHhiopiem are “ anterioi*ly rather 
evenly convex, but form in their posterior portion behiml the 
foraTuina infraorbitalia a roof-like ridge or elevation”*. In 
Lord Delamere’s Wart-Hogs the nasals are mther flat along their 
whole extent, without forming any ridge posteriorly. The choame 
are broad, much widened ]>osteriorly in Lord Delamere’s Wart- 
Hogs, but in Ph. cpihiopicus they are not wider behind than in front 
ami the margins are parallel. The sphenoidal pits are completely 
open,not covered by any bony roof, in Lord Delamere’s Wart-Hogs, 
but the lateral walls formed by the pterygoids are high so that a deep 
canal is formed. The distance from the hind margin oi foramina 
palatina to the hind margin of the palate measured in a straight 
line is respectively 50 and 51 nim. in the two s[)ecimens of 
Lord Delamere’s Wart-Hogs, but only 35 mm. in Ph. cethiopiciis, 
although the latter specimen is older and a little larger. As these 
differences are quite recognizable and more material, no doubt, 
on direct coinj)ari,son, will add other characteristics osteological 
* Lonuberg, 1. c. p. 66. 
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418 well as external, I think it will be correct to distinguish this 
Wart-Hog, presumably from Somaliland, by a separate name, 
and I venture to propose to call it PhcbcochmrttB delamerei, 

I hope that sportsmen who visit Somaliland may have their 
attention drawn to this animal and bring home satisfactory 
material to fully elucidate this question. 

As the Eurasian members of Buidaa are less specialized than 
the Afi-ican genera of the same family, it must be assumed that 
the hogs originated on the Eurasian continent, the more so as 
the oldest known fossil remains belonging to this family have 
been found in Europe. The genexu of Buida? less specialized than 
the Wart-Hog, even Potamocho&ras and Hylochoerm, have the 
postorbital poi'tion of the skull comparatively much longer and the 
interorbital region much narrower than the corresponding pai’ts 
of Phacochoerus, Thus a compamtively long postorbital and a 
narrow interorbital region of the skull in a Wart-Hog indicate 
a less specialized race. It agrees well both with the geographical 
distribution and origin that the most northern races of 
Phdcochosrus^ viz. Ph. cdimii in Abyssinia and Ph, africamta in 
Benegambia, are the least specializtul, Ph, ynassaicus fnrthei* 
south has retained a rather long postorbital region of the skull, 
but acquired a great interorbital breadth. The Wari-Hogs from 
Lake Mwreru and Nyassa, on the other hand, have still a narrow 
forehead, but their postorbital i)ortion is somewhat shortened, 
while Ph, sundevallii has the forehead broader but the postorbital 
portion not so much shortened. Finally, in the Cape l egion, the 
most specialized of all Wart-Hogs, Ph, o'thiopicuSy w ith very short 
postorbital portion and a corn para tivel 5 ^ bi*oad forehead, is found. 
It has also completely lost the uj)pei‘ iiudsors, w^hile the 
lower ones are absent or rudimentary. 7V<. ddanierei, which at 
present must be regarded as inhabiting Somaliland, has in 
that country indeprmdeiitly I’eaclied a similar stage of specializa¬ 
tion as Ph. (PthiojricuH at the Cape. It is probable that this 
analogy between the Wart-Hogs of the (^ape and Bomaliland 
depends upon similar natural coiulitions of the two countries, and 
if that be so there might no doubt be found other instances of 
parallel development within the same geograjdiieal areas. 


4. On Two (^hinese Herow-Skiills. 

By H. Lydkkkek. 

[Ueceived October 3, 1903.J 
(Text-figures 191-192.) 

When I described the immature sjiecimen of the White-maned 
Berow [Ne7Horh(£du8 argyrocho’iea) of Bze-chuen in the Bociety’s 
‘Proceedings’ for 1905, vol. ii. p. 329, pi. viii., some doubt w’as 
expressed at the meeting as to whether the animal was anything 
more than a local nice of the widespread Nernorhcedus sumatrensis; 
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4ind it has recently been relegated to that grade I am now in 
position to demonstrate its right to specific rank. 


Text'fig. 191. 



A B 

Fnnale skiillH of Tsemorhoedns sumatrensis uiilne-edwardsi (A) and 
N. argyrochaUs (B), from Szc*-chueu, 


* See Proc. Zool. Soe. 1908, p. 185. I am afraid I cannot follow niy frieml 
Mr. l^ocock in transferring the name Nemorhcfdus to the (Jorals; it has been too 
long in use for the Serows. 
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In September last Mr. J. W. Brooke * presented to the British 
Museum (Nat. Hist.) the skins and skulls of an adult male and 
female of the White-maned Serow obtained by himself and Mr. C. 
H. Meats at Towcjuan, 60 miles north of Kanshieu, N.W. China. 
That they belong to this species is evident from the fact that 
the greater part of the fore-legs and the whole of the hind¬ 
legs^ inclusive of the lower portion of the thighs, are bright rusty 
red. Both skins, as indicated by the teeth and horns of the 
associated skidls, belong to fully adult animals ; the horns being 
much larger than those of the immature mounted specimen in the 
Britisli Museum. From that specimen, and also from one recently 
figured by Mr. M. W. Lyon, the new skins diflfer, however, by 
the absence of such a distinctly white mane as occurs in the 
immature female. 


Text-fig. 192. 



A female of the Sze-cliuen race of the Serow, Nemorhcedus sumatrmsis milne> 
fdtoardsli from a photograph by Mr. J. W, Brooke. 


In all the mces of the ordinary Serow (A", aiimiatrensis), as is 
well shown in the figures illustrating the paper by Mr. Pocock 
already mentioned, the skull is relatively broad and shoit, 
witli the nasal bones likewise proportionately broad and short, 
although there is a consideiuble degree of local variation in this 
respect. These characters are exemplified in a third skull (text- 
fig, 191 A, p. 941) sent home by Mr. Brooke. 1 believe this to 
belong to the same species as the Serow shown in the annexed 
reproduction from a photograph (text-fig. 192), which is evidently 

* fWe much regret to note that since the reading of this communication newa 
of the murder of Mr. Brooke in China has reached England.] 
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one of the dark-coloured races of N. mmatrejisis allied to the 
Malay representatives of that species, the scalp-skin accompanying 
the skull being of a dark type. 

The skull and photograph indicate a Chinese representative of 
the ordinary Serow, which is doubtless the one to which P^re 
David gave the name JV, mUne-edwardsi. The following 
dimensions are taken from the skull:— 


Extreme basal length ... 
„ zygomatic width 

Length of nasals . 

Width of nasals . 


11 inches. 




»» 


This skull and scalp belong, it should be added, to a female. 

Of a very difterent type are the male and female skulls from 
Towquan, these (text-fig. 191, H, p. 941) being narrower and 
longer with longer and narrower imsals. The dimensions of these 
two skulls are as follows:— 


Extreme basal length. 

zygomatic width 

Length of nasals . 

Width of luisals . 


Male. 

12 

5 

4i 

i| 


Female. 

11^ inches. 


From this it will be evident that while in the White-maned 
Serow the basal length and the nasal length exceed the corre- 
sponding dimensions in the ordinary species, the width of the 
nasals is less. A further important difference is to be found in 
the basisphenoidal region, which is much narrower in the White¬ 
maned than in the ordinaiy species; while the premaxillfe are 
also Ion gel* and nari-ower in the former than in the latter. 

The following measurements of the tw^o animals taken im¬ 
mediately after death have lieen supplied by Mr. Brooke. In 
taking the mejusurements the tape is state<l to have been laid 
fiat on the body without pulling. 

Male; shot March 3()th, 1908. 

Height at shoulder from back of foot 44". 

Nose to root of tail 68". 

Lip (upper) to horn 11|". 

Ear 8|" (length), ear 7^' (wddest part). 

Circumference of hind-leg level with the point where the 
loose skin from the belly joins the leg 23". 

Widest part of body (i. e. just behind withers and over 
breast-bone under body) 45^". 

Neck where it joins the body 27". 

Narrowest jmrt of body in fixint of hind-legs 38^". 

Female; shot April 1st, 1908. 

Height at shoulder from btick of foot 43|". 

Nose to root of tail 61J". 

Bottom of upper lip to root of horn 13''. 

Pkoc. Zool. Soo.— 1908, No. LX. 


60 











944 


MR, R. I. POCOCK OX WARNING COLORATION [DoC. 16, 
Length of ear 9" ; widest part 7^^ 

Hind-leg level with the point where the loose skin joins the 
belly (as before) 18''. 

Widest part of body (as before) 46". 

Narrowest part of body in front of hind-legs 38|". 

These dimensions indicate animals rather larger than Sumatran 
Scrows; and in some degi-ee justify Mr. Henry's statement as to 
the Chinese animal being as large as a cow. 

In my opinion, Mr. Brooke’s specimens fully justify the re¬ 
cognition of Kemorh(edu8 argyrochcttea as a valid species, especially 
as it appears to inhabit the same district as iV. milne-edwardsi. 
The ears of the White-maned species appear to be rather larger 
than those of the other. 

Mr. Brooke mentions that the White-maned Serow is known to 
the natives as Nikka” and the dark species as Nik-lu." 

The 8ze-chuen race of the true Serow has the back black mingled 
with white; the front of the fore-legs is black to the knees, 
oelow which the limb is gi*ey with patches of rusty; the hips and 
posterior surfaces of the hind-limbs are rufous, the black on the 
front surface extending some distance short of the hocks. These 
particulars are taken from a mounted skin presented by Mr. Brooke 
to the Museum, 

I may add that 1 have given a preliminary notice of the 
specimens foiming the subject of this pa],>er in the ‘ Field ’ foi* 
October 8th, 1908. 


5. Warning (Jolonition in the Musteline (VirnivoraBy 
11. I. PococK, F.L.S., P.Z.S., Superintendent of the 
Zoological Society’s Gardens. 

[Fteceived December 15,1908.] 

(Text-figures 193-198.) 

As long ago as 1846, Hamilton Smith wrote : The Batels offer 
one more instance of the colours of the fur being light on the 
upper surface of the body and dark beneath, producing a kind of 
family livery, alike in this and the Orisons, Taxidea and Meles, 
and not obliterated in Elra IGahra] and Arctongx.^f The 
circumstance in fact is so well known that it would be profitless 
to search literature for earlier and even later records. Some 
later authors indeed have drawn attention to the style of colora¬ 
tion above described as being uncommon and as a “ divergence 

* Under tlie term Musteline I include in this paper both Weasel-like and 
Badger-like Carnivora, which are generally refeired to two distinct subfamilies, 
Mustelina> and Melina>. 1 have not aimed at making the list of nauseous species 
complete; but have based my conclusions in the main upon those which have come, as 
living animals, directly under my own observation. 

t Jardine’s Nat. Liorary, xv. Mammalia, pp. 205-200. 
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from the usual rule ” * ; and Mr. Lydekker observes: “ It is also 
noteworthy that in the parti-coloured examples [of the Mustelidae] 
there is a great tendency for the underparts of the body to be 
darker than- the upper; whereas, it is scarcely necessary to 
observe, the I’everse is the case in the great majority of 
mammals.^’t 

Before the publication of Mr. Thayer’s paper explaining the 
celative or procryptic significjince of the usual style of coloration 
whereby reflected lights are toned down and shadows obliterated, 
it wfis hardly to be expected that any special inquiry would be 
made as to the meaning of the peculiar livery of the Mustelines 
in question; but, so far as F am aware, no suggestion has been 
made on this head since the publication of that luminous ideaj. 
Yet the inference seems obvious enough that, since the colours 
are reversed, their functions must also be reversed; that is to 
say, if animals which are light below and dark above ai*e concealed 
on this account under a top light in their normal surroundings, 
those which are light above and dark below should be made con¬ 
spicuous under the same conditions. White on the upper side 
sliould have the effect of enhancing reflected light, and dark on 
the under side the effect of emphasising shadows. 

A simple experiment demonstrates this to be a fact. If a cork 
be pinned with a long pin against a sheet of brown paper of its 
own colour under a top light, it may be made practically invisible, 
as Thayer has shown, by ptinting its upper side dark and its 
under side white. But if the cork be then turned over so that 
its white side be upj)ermost and its dark side undermost, its 
maxiinum of conspicuousness is achieved. The effect of turning 
it over is much the same as that produced by immensely increas¬ 
ing the intensity of the top light over the uncoloured cork. 

Jn the case of Mammalia, it is exceptional for the coloration to 
be of a kind that makes for conspicuousness. In the majority of 
instances it is procryptic for the purpose of enabling the indi- 
viiiual either to escape enemies or to secure pi'ey. Hence, if it 
he claimed that the livery of these Mustelines Vjelongs, as I think, 
to the former category, it is necevssary to produce in favour of the 
claim evidence drawn from the bionomics of the species in addi¬ 
tion to that dediicible from the above mentioned fact that the 
coloration is the very opposite of that exhibited by a very large 
number of procryptically coloured forms. Sufficient evidence to 
justify the adoption of this view as a useful working hypothesis, 
is, in my opinion, supplied by what is known of the habits of the 
species discussed in the following pages. 

With the exception of mimetic species, animals which are 
coloured so as to be conspicuous in their natural suiToundings 
are very often protected from enemies by distastefulness arising 
from a nauseating flavour or odour, or by the possession of poison- 

* .T. G. Wood, ‘ Illustrated Nat. History,’ Mammalia, p. 372, 1861. 

t Iio5*al Natural History, ii. p. 47, 1894. 

t ‘The Auk,’ xiii. 1896, pp. 124 & 318. 
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glamls and stings which make them dangerous to meddle with. 
They also as a very general rule have no need of procryptic color- 
ation to enable them to capture wary or keen-sensed prey. Their 
moveuients are usually slow and deliberate,and instead of avoiding 
they seem i-ather to court observation, some indeed attracting 
attention by the emission of oharactenstic sounds. Very com¬ 
monly also they are hard, tough, and difficult to kill. 

Poicupines of the genus llystrix furnish a good instance of 
this. Protected by their spine-armature, they are quite con¬ 
spicuous in the dusk by reason of the predominance of white on 
the dorsal surface, ami they make themselves heard by shaking 
their caudal lattles and uttering hoarse grunts. This 1 pointe(i 
out last year (see P. Z. S. 1906, p. 902, pubd. April 1907). Sub¬ 
sequently I noticed that the Canadian Tree-Porcupine {Eriihizon), 
wdiicli which has no rattle, but is conspicuously coloured when 
its spines are erected, possesses a strong and unpleasant odoui* 
recalling that of concentrated human perspimtion. This is also 
very possibly one of the aposematic attributes of the species; and 
1 have recently come across a passjige showing that exactly tl»e 
same discoveiy was made about forty years ago by that keen 
naturalist Charles Kingsley in connection with the Brazilian Tree- 
Porcupine or Coendoo {Coendu), He wrote: ‘‘ More than once we 
became aware of a keen and dreadful scent, as of a concentmted 
essence of unwashed tropic humanity, which proceeded fiom that 
strange animal, the Porcupine with a prehensile tail, who prowls 
in the tree-tops all night, and sleeps in them all day, spending 
his idle hours in making this liideous smell. Probably he 
or his ancestors have found it pay as a protection ; foi* no 
Jaguar or Tiger-cjit, it is to be presumed, would care to meddle 
witli any thing so exquisitely nasty, especially when it is all over 
sharp prickles.” ^ Tt is interesting that the same comparison 
should have been independently employed l)oth by KingsUw and 
myself in attempting to describe tlie scent of these Poi'cupines; 
and that he should have anticipated me b}' so many years in 
assigning a protective value to it. 

Up to the present time the only Mammals, apart from Porcu¬ 
pines, claimed to be wa-rningly coloured, so far as I am aware, are 
the Skunks of America {Mephitis, Coiiepatm, Spilogah) and the 
Zorillas of Africa belonging to the genus Ictmyx and known in 
Oape Colony as Cape Polecats. These are black Mustelines orna¬ 
mented dorsally, as a rule, with broad clear wdiite longitudinal 
stripes, which sometimes coa.lesc;e or almost coalesce to form a 
continuous white field. When attacked they increase their 
apparent size and enhance their conspicuousness by erecting the 
long hairs of their bodies and by brandishing their bushy white 
tails. At the same time they eject from their anal glands a 
volatile fluid, with a most repulsive, acrid and persistent odour. 
•Skunks in captivity are frequently quiet undemonstrative animals; 

* ‘At Last/ p. 248, cd. 3, 1905; quoted also by J. (». Wood in Waterton’s 
WaiulerinjijK iu South America,’ p. 458, MacMillan A Co., 1879. 
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but I have seen a Cape Polecat behave in the way described 
above at the sight of a small dog, uttering the while shrill squeals 
of anger. Both Skunks and Gape Polecats are said to feed natur¬ 
ally upon any simill terrestrial vei’tebrates they can catch, and 
also upon insects. Merriam indeed desc.ril)e8 the North-Aniei ican 
Skunk as preeminently an insect-eater, ailding that it “ destroyn 
more beetle.s, grasshoppers, and the like, than all our other 
mammals together,” also “ he devours vast numbers of inice.’^ 
But those that have come under my observation in the Zoological 
Gardens will eat fruits like bananas and dates. Hence they are 
in all probability omnivorous in their native haunts; .and are, 
therefore, not dependent for food upon the live things they 
capture. 

Text-fig. 193. 



(’ape Zorilla {lvtonjf.v capenxh), fifiims and (.’apt; \Vt;asel {Pijpcifoffalc 

alhiuuvha)y nght-haiid 

I have been able to demonstTOte experimentally and to my 
complete satisfaction, that the white on Skunks and Zorillas 
makes them (‘onspitaious at night, whether it be cloudy or star¬ 
lit, against the dark background of the soil or of low herbage. 
I made the experiment with three stuffed skins, one of the 
Canadian Skunk {Mephitis mephitica), one of the Cape Zorilla 
{Ictonyx eapetisis), and one of the Libyan Zorilla {Ictonyx 
libt/ca). The Skunk was not a good specimen, having died in bad 
(!oat with sluu’t hair, yet 1 could see it at a distance of lo feet. 
The others were easily visible at twice that distance the 
Libyan Zorilla being more visible than the Cape specimen on 
account of the gi*eater amount of white on its doiml area. The 
conspicuousness of all three was enhanced when they were 
made to move. On the other hand, wdien put upon the snow 

* They would clearly be visible at a muck greater distauce to Carnivora with 
nocturnal vision. 
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till are visible, the Skunk being the most conspicuous of the 
three on account of the greater amount of black in its pelage; 
and the Libyan Zorilla the least conspicuous for the opposite 
reason. Tlie interest of this fact lies in the circumstance that 
the species of Skunk mentioned above frequently has to traverse 
snow-covered ground; whereas the Libyan Zorilla probably 
never has to do so. By twilight and daylight the specimens 
were conspicuous both in vegetation, on the grass, and on 
snow-covei*ed ground. 

Another Weasel which presents a very unusual type of colora¬ 
tion is the ^enus Pmcilogale of tropical and Southern Africa, the 
typical form of which is P. alhinucha of Cape Colony. The livery 
is of the same style as that of Jctonyx^ the body being black with 
four snow-white stripes along the back. On the shoulders these 
coalesce into two stripes which fuse with a large white patch 
covering the fore part of the nape of the neck and the top of the 
head. The tail is white. The resemblance between this animal 
and Ictonyx may V)e an instance of true (Batesian) mimicry as 
Mr. Lydekker has suggested On the other hand, if Pceciloyah 
is itself protected by an exaggei-ated development of the sub- 
caudal stink-glands such as are found in the common weasel, 
stoat, and polecat, it may be that the similarity in <iuestion is an 
illustration of Miilleiian resemblance. Very little seems to l)e 
known of the habits of this rare animal, but its long and lithe 
form which is typically weasel-like, suggests that it resembles in 
mode of life the weasel and the stoat, to which it is more nearly 
related than to the zorillas. If this be so, it would seem that 
the peculiar style of coloration, so unlike the protective colomtion 
of weasels and stoats, must have either a true warning (apose- 
matic) or a false warning (pseudaposematic) significance. 

Another member of this family wduch I have no doubt is 
w^ariiingly coloured is the Teledu {Mydans) of Indo-Malaya, 
The general colour is blackish brown, but a white band 
commonly extends from the top of the head dowm the spine t<^ 
the tail, the tip of wdiich is also white. On the back of the head 
and neck the area of white is increased by the hairs forming a 
decided erectile crest. This animal, like Skunks and Cape 
Polecats, is nocturnal. It is slow' in its movements and feeds to 
a gieat extent upon insects and w^orrns. It also possesses stink- 
glands, which exude a fetid volatile liquid. According to Uors- 
field, “ the entire neighbourhood of a village is infe«.‘ted by the 
odour of an irritated Teledu, and in the immediate ^’icinity of the 
^lisciiarge it is so violent as in some peisons to produce syncope,” 
ns has been stated to be the case with the discharge of the Hkunk. 
Mr, Shortridge, who has collected these animals in Java, tells me 
that he believes they feed upon roots; and he has noticed the 
night air ti^inted by their smell. I also ow'e to Mr. Shortridge 
the suggestion that in Java at all events the Teledu is mimicked 


* Royal Natural History, ii. p. 70, 189i. 
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by the Ferret-Badger {Ilelictis mnentalia). There is unquestion¬ 
ably a close superficial resemblance between them in size, form, 
and colour, although the white on the nape and shoulders of 
Helictis is less extensive and there is more white on the face than 
in Mydaus, llelictis^ however, may be itself a protected form, 
and in this case the resemblance between it and Mydaus is 
probably an instance of common warning coloration usually called 
Mullerian mimicry. 

Text fig. 194. 



Toledu {Mi/dans Javanensis)^ upper figure, and Ferret-Badger (Helictis 
ortentaUs)^ lower figure. 


In the genera of Mustelida^ above described the colomtion is 
very specialised, consisting in the Skunks and Zorillas of alternat¬ 
ing black and white bands, and in theTeledus and Ferret-Badgers 
of a single white band running down the back. There are some 
Skunks, however, in which the entire dorsal area is white, as if 
the white stripes had extended towards the middle line ami 
coalesced. It is quite jK/ssible, however, that the uniform wdute- 
ness of the back is the more primitive livery of the two, and 
that the ancestral Skunk was giey-backed, like a Ratel, later 
forms becoming white-backed by the gradual whitening of the 
whole dorsal area, or striped by the sorting of the hairs into black 
and wdiite bands. 

One of the best-known examples of the style of coloration 
mentioned above, in which the upper side is markedly lighter 
than the under, is the llatel (Mellhora), which Ls represented by 
species or subspecies in India, Arabia, and Africa. The back and 
head, sometimes white, as a rule are iron-grey, the muzzle, legs, 
and under side l)eing jet-black. Where the gi‘ey or white of the 
dorsal surface meets the black of the under surface, the contrast 
between the tw’o is emphasised by a w’^hiter line which is very 
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conspicuous both on the forehead and the sides of the lx)dy. 
One form only is black above as well as below. 

There is abundant testimony to the unpleasantness of the odour 
emitted by Ratels. Writing of the Cape Ratel, Mr. W, L. Sclater 
says: It further defends itself by emitting an offensive odour 
from its anal glands.” ^ In his account of the habits of the 
Indian species, Blanford does not mention this attribute; but I 
have been told by Indian sportsmen that the characteristic is 
well known, and two of the Societykeepers, Dixon and Hoare, 
who have looked after a male specimen that is still living in the 
Cardens, tell me that formerly this animal, when threatened or 
disturbed, would emit an odour, described as a\iffocating, which 
could be perceived at a distance, varying according to the estimate 
of the raconteur, from fifty to one hundred yards. 

Text-fig. 195. 



Wliite-bncked Rat el {Mellirora rafel)^ 


Ratels are omnivorous, and can be kept in confiiiemeiit in 
health and strength without meat. Then- liking for honey is 
notorious, and is the attribute from which their generic name has 
been derived. They are known to be desperate fighteivs and extra¬ 
ordinarily tenacious of life. The skin is not only very thick, but 
also very loose, so that if seized by almost any part of it the animal 
can reach and bite its assailant. Of the African species M r. Sclater 
says: “It is very difficult to kill, only, it is said, by actually 
crushing its skull or by stabbing to the heart can this be 
eflected.” The very small size of the ears in the Ratel is another 
. noticeable feature bearing on the cpiestion of his immunity from 
attack. Animals which require sharp hearing either to escape 
enemies or capture prey usually at all events have laige ears; 
and the fact that the animals forming the subject matter of this 

* * The Mammals of South Africa/ i> p. 112,1900. 
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paper have small external ears is in keeping with the theory that 
they have no enemies to fear. 

Caged Ratels do not always make use of their scent-glands. 
For example, two specimens of Jf. capenais in the Society’s 
Cardens never did so; and the keeper in charge, noticing this 
difference in behaviour between them and the specimen of 
M. bulica above mentioned, asked me if it was a specific feature. 
The explanation no doubt i^ that when once tamed these animals 
soon learn that they are safe from enemies, and therefore do not 
resort to this special mode of defence. 

The coloration of tlie (Irisori {Gnsoa f arax^^Galictis viUata\ 
a South-American musteline, is very similar to that of the 
Katel {Mdlivora), The whole of the upper side of the head and 
i>ody is greyish, the under side of the body and head and the 
limbs being black. Across the forehead and along each side of 
the hea<l towards the shoulder at the junction of the grey and 
black, there rims a whitish band which is very conspicuous as the 
animal advances. 

1 have the iude}>endent testimony of two of the Society’s 
keepers, Dixon and Heffer, that when (Irisons fight or are 
disturbed they stink like Skunks and Cape Polecats {Ictoin/x ); 
and J. G. Wood *, writing apparently of his own knowleilge, 
hiiys: ** The odour which proc*eeds from the scent-glands of the 
(Irison is peculisrly disgusting, and oftends human nostrils even 
more than that of the stoat and polecat.” The (Srisoiialso has 
the re[)utation of being extremely savage and a most dangerous 
foe to any animal it ventures to attack. It was of this species, 
ami probably the next, that Mr. M’’, H. Hudson wrote . 

there are [on the ]>ampasof La Plata ] two fjuaint-looking weasels, 
intensely black in colour, and gi’ey on the back and flat ci’own. 
()ne, the (rrisoti farax^ is a large bold animal that hunts in (*om- 
panies ; ami when these long-bodied creatures sit up erect, glaring 
with beady eyes, grinning and chattering at the passer by, they 
look like little friars in black robes and grey cowls; lait the 
expression on their round hwva is malignant and bloodthirsty 
beyond anything in nature, and it would perhaps l>e more decent to 
liken tliem to devils rather than to humans” ; and again : “After 
watching the weasels dance for some minutes, 1 stepped u]i to the 
mound, whereufion the animals became alarmed and rushed pell- 
mell into the burrows, but only to reappear in a fe>v seconds, 
thrusting up their long ebony-hlac^k necks and flat grey-capped 
heads, snarling and chattering at me, glaring witli fierce beady 
eyes.” The same author bt*ai\s testimony to the absence of the 
hiding instinct in the young of this species. He siiys : ‘‘ I once 
surprised a weasel [Griscm /arcix] in the act of removing her 
young, or conducting them, rather; and when she was forced to 
(juit them, although still keeping close by, and uttering the most 
piercing cries of anger ami solicitude, the young continued 


* IlliKiitrated Nat. Histoiy, i. p. 372. 
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piteously crying out in their shrill voices and moving about in 
circles, without making the slightest attempt to escape, or to 
conceal themselves, as young birds do.” * These passages attest 
the savage aspect and fearless behaviour of the Orison and the 
suppression of the instinct to hide in young individuals. These 
are precisely the attributes one would expect, if the species is 
specially protected and warningly coloured. 

Text-fig. 196. 



GrihOii {Orison fur ax) ^ upper figure, and PatHgonian Weasel {Li/ncodon 
pata^onicus), haver figure. 

As is the case with the Rntel and some other mustelines, the 

* ‘The NaUiralist in La Plata,’ pp. 16-16,104, and 385-386, 4th od. 1903. In 
the ))aragrHphK above quoted J haxe hub.stituted the name Orison furax for 
Qalictis harhara, Mr. Hudnon’s dencription of the larger animal, apart from hi« 
remark that it is "about the size of a cat,” coupled with my own knowledge of the 
geographical distribution of Oalera barhara and of Orison furax y convinced me 
that he had applied the wrong specific name to the larger La Plata musteline. I 
therefore wrote to him on the matter, and he kindly confirmed this, adding that he 
was misled by a wrong laliel in the Buenos Ayres Museum and had discovered the 
mistake subsequently. It is important that the error should be corrected, because 
although obvious enough to those who know' the two species under discussion, it has 
already made its way into the literature of natural history. In the ‘ Koyal Natural 
History,’ for example, the larger of the two weasels mentioned by Mr. Hudson is 
cited as the Tayra {Oalera harhara)^ and the smaller as theGrison {Orison furax ); 
whereas the larger is, as stated, the Orison, and the smaller, I suspect, the Pata¬ 
gonian Weasel {I^yncodon patagonicus). 
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diet of Orisons is mixed. Two now living in the Zoological 
Gardens feed upon fowls* heads, dried dates, and bread and milk. 

The so-called Patagonian Weasel (Lymodon patagonicu8\ 
although smaller than the Orison, presents much the same style 
of coloration. The hair of the body and tail is long and grey. 
On the nape of the neck there is a large black patch which 
emphasises a large white patch covering the top and sides of the 
head and extending laterally along the neck. This is set off both 
in front and below by the black colour of the muzzle, cheeks, 
sides of the neck, and lower shoulder. The legs are black. Very 
little seems to be known of tlie habits of this animal. It may or 
may not be offensive like the Orison. If it is, its coloration is, 1 
think, probably genuinely aposematic. If it is not, the resem¬ 
blance in colour between the two may be an instance of true or 
Batesian mimicry. Tlie evidence, however, that the two species 
are found together is not conclusive. In favour of this view it 
may be added that Lyacodoti has been recorded in (Central 
Ai'gentina from Mendoza and Azul southwards to the Ilio Colorado 
and Ilio Negi'o, and Griaon also as far south as the Ilio Colorado’**; 
find according to Trouessart’s Catalogue both occur in Northern 
Patagonia. 

But exact coincidence in distribution is not essential to the 
belief that the resemblance betw'een the two animals is an instance 
of Batesian mimicry or of Miillerian resemblance. It is merely 
ess3ntiftl to show that enemies that might prey upon small 
carnivora of this kind are dispersed over the areas inhabited by 
the tw^o forms. Wide ranging raptorial birds, for example, that 
knew the Orison by sight in the northern parts of La Plata, 
might easily mistake the Patagonian Weasel for the young of it 
in the southern parts of that country. 

All interesting parallel is traceable between Lyncodon anti 
Grisou ill South America, on the one hand, and Poacilogale and 
Ictonyx in Africa, on the other. In both cases, we have a large 
musteline which is known to have offensive stink-glands, and a 
vsmaller one in which this attribute has not yet been recorded. 
There are reasons for thinking that in both the larger species 
the coloration, though widely different, is aposematic; and the 
smaller form in each case resembles the coloration of its com¬ 
patriot. The smaller forms also appear to be much scarcer than 
the larger, a fact which is in favour of their coloration being 
mimetic. 

Singularly enough, too, Lyncodon and Pcecilogah resemble each 
other and differ from tyjiical mustelines, including their hypo¬ 
thetical models, in the reiluction of the number of cheek-teeth 
to three on each side in both the upper and the lower jaws, the 
total number of teeth being 28. In both Ictony.c and Grison^ 
on the contrary, there are four cheek-teeth in the upper jaw' ancl 
five in the lower, making a total of 34. 

* MatHchie, SB, Gcs. imt. Fr. Berlin, 1895, p. 190. 
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Allied fco the Grison is another 8oiith American musteline, the 
Tayra (Gakra harhara). It is a larger animal than the Grison 
and approaches an otter in size. I cannot find in literature any 
convincing evidence that this animal stinks to the same nauseating 
extent as the Grison; but considering the close relationship 
between the two species, which until lately were referred to the 
same genus, this must l)e regarded as probable. Hamilton Smith, 
however, remarks that it “has a strong musky smeir'**^. One 
that lived a few years ago in the Zoological Gaixlens was extra¬ 
ordinarily tame, and Dixon, the keeper in charge of it, tells me 
that it never smelt like the Grisons or Ratels, but only “ like a 
Badger.” This negative evidence as to its potential ofiensiveness 

Text-fig. 197. 



Bnsh-Dof? {Speothos venaticus), upper figure, and Tayra {Gafera 
harhara)y lower figure. 

must not, however, be overvalued ; for, as has been explained, 
two tame specimens of the African Ilatel that have recently lived 
in the Gardens were never known to make use of their stink- 
glands. The same is true of some Canadian Skunks {Mephiii$ 
mephitica) we now possess, although their glands are entire; and 
it is well known that Cape Polecats (Iclonyx capemis) can be 
tamed and kept in bouses as pets destroying rats. 

The colour of the Tayra varies, some specimens, perhaps always 

* Jardinc’s Nat. Library, xv. Mammalia, p. 202,1868. 
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young ones, being white, and others black. As a rule, liowever, 
they are dark bi*own or blackish with the head and neck grey, 
end there seems to be nearly always a conspicuous large yellow 
patch upon the chest. They eat a variety of food, and one that 
lived some years in the Zoological (lardens was fed upon dates, 
bananas, figs, and a little cooked meat. That the Tayra has in 
a wild state the same savage disposition when attacking or attacked 
as other mustelines, hardly admits of a doubt; but very little 
appears to have been recorded of its habits. 

Some yeiirs ago Mr. O. Thomas pointed out to me the 
obvious resemblance between (Jale.ra harbara and the South- 
Americau Bush-ilog, /^peothos v^enaticns ; anil it occurred to me 
that it might be mimetic. Hut I do not at present know enough 
of the bionomics of the two species, to feel justified in doing more 
than put forward this view as a theory for future confirmation or 
refutation. In its favour it may be urged that there are no 
reasons for supposing that the dog is protected in any way from 
larger carnivora, and it is apparently much rarer than Galera, 

A well-known European carnivore with much the same style 
of body-coloration as the Grison is the Badger {Meles meles), 
whicli is lumry grey above and black below and on the legs. The 
oolomtion of the head, however, is very different from that of the 
Katel, Grison, or Tayra, for it is white with a broad black band 
extending on each side from the muzzle across the eye to the ear, 
which is itself white-rimmed ; and the chin and throat are black. 

Badgers are slow and leisurely in their movements, and have 
earned a i*eputation for stupidity by the fearlessness and indifter- 
once of their manner towaixis things in general. Their diet is 
mixed, but they suKsist to a very great extent upon vegetable food. 
In no sense are they dependent for a livelihood, so far as is known, 
upon the capture of wary mammals or birds. When attacked, 
they are notoriously most savage and formidable antagonists, 
being gifted with exceptionally strong jaws, a thick, highly flexible 
and loose skin, and wonderful tenacity of life. They also possess 
stink-glauds which exude a jjowerful and unpleasant odour. 
The scent of the secretion has given rise to the epithet ‘ stinking 
brock,’ and forms the basis of the well-known simile ‘smells 
like a badger.’ 

At dusk, when badgers emerge to feed, they are rendered con¬ 
spicuous by the wdiiteness of the head; and looking into our 
badger’s cage in the Gardens in the evening, 1 have often been 
struck by the ease with which the whereabouts of the animal 
could be detected, especially when on the move, by the w hiteness 
of this region. 

Other species of Meles and the Indian Sand-Badger {Arcionyx 
collaris) seem to agree with the Eumpean Badger in all respects 
essential to the present argument in the matter of coloration and 
mode of life; and the same I suspect is true of the American 
form, Taxidea americava, 

A veiy unusual style of colonition is also presented by the 
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Sannatian, mottled or marbled Polecat {Puttyriua sarmaticiM), 
The whole of the upper side of the body is brown variegated with 
yellowish-white spots and patches, which on the sides of the neck, 
belly and thighs tend to run into longitudinal stripes, offering 
a sharp contrast with the jet-black hue of the throat, legs, and 
the rest of the under side. The tail is long, bushy, and largely 
white. The head is mostly black, but the lips and chin are 
white ; a broad white band crosses from beneath the ears over the 
forehead, and the distal half of the ears is white, Blanford 
remarks of this species, w^hich is found in Eastern Europe and 
Western Asia, that it has “ the same disagreeable fmtid odour that 

Text-fig. 198. 



English lladger (Melea meUa), 

is characteristic of the common [European] Polecat, .... which 
is particularly distinguished amongst the weasel tribe for the evil 
odour generated by the secretion of its anal glands, whence its 
name of foumart or foul martin.'*’* He also says that it feeds 
on birds, i*ats, mice, lizards, beetles, and snails. The coloration 
of this animal is so different from that of the ordinary weasels, 
and conforms in a general way so closely with that of some other 
fetid membeis of that tribe, the pattern of the head being 
especially like that of the Libyan Zorilla {Tcionyx libycus), that I 
c^innot help thinking it has a warning significance. Very little, 
however, seems to he known of this species in its native haunts, 

* Fauna of Brit. India, Mammalia, pp. 163 & 105,1888. 
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the information quoted above from Blanford having been taken 
from Hutton's account based upon observations of living examples 
in captivity. 

Reference was made above to a black form of Ratel. This 
occurs in the Ituri Forest and was described by Mr. Lydekker as 
Mellimra cottoni* * * § . This species, or race, has a special interest 
in connection with the views advocated in this essay, from its 
bearing upon the theory I have already published t, that where 
concealment is unneeded animals tend to assume a uniformly 
dark coloration unrelieved by spots or stripes. As illustrations of 
this were cited elephants, rhinocei*oses, hippopotamusesj, buffalos, 
bisons, many bears, moles, ravens, rooks, and others, which, either 
by their strength and size, their gregarious habits or mode of 
life, are protected from carnivoi-ous enemies and have no need of 
procryptic coloration to help them in the capture of prey. 

In their habits, many Bears are very similar to Imdgers and 
mtels. They are slow and leisurely and bold in their movements, 
and feed chiefly upon roots, fruits, honey, and other vegetable 
I)roducts, although they will kill and eat living prey. They are 
not, however, dependent upon it §, as are the Cats, to which they 
offer the greatest possible contnvst l)oth in coloration and mode 
of life. They have no stink-glands like the Mustelidse described 
alx)ve, but are well known to be terrible antagonists when fighting. 
Major Rodon, F.Z.S., has told me that the Himalayan Black 
Bear {C^rsus torqaatua) is more than a match for leopaids, and 
that he has known one drive a leopard from its kill. Now this 
species of Bear has a very distinct, somewhat V-shaped white or 
yellow patch across the chest, which is displayed to full view 
when the animal stands erect. The Malayan Bear (f Vms malay- 
cnucs) has a similar, usually yellowish, hoi*seshoe-shaj>ed mark; and 
the Sloth Bear (J/eliirsiis nrsutm) carries the same badge. It is 
significant that this white mark is shown to an antagonist when 
the bear assumes its attitude of defence, and it reminds one 
forcibly of the patch described alx)ve possessed by the Tayra 
(GaUra harhara) ; and J venture to suggest that, as in that animal, 
it acts as a recognition mark and danger signal. 

Since the preceding pages were written, I have had the oppor¬ 
tunity of discussing with Mr. Abbott H. Thayer the theory of 
warning coloration in general and its application to Mammalia 
in particular, Mr, Thayer has ali*eady published 1! his disbelief 

• p. Z. S. 1006, p. 112. 

t Pall Mall Magazine, Feb. 1904, pp. 179-160, 

i It is interesting to record that three young hippopotai'nuses, one from Nigeria 
ana two from German East Africa, when brought to the Gardens, were pink below 
and protectively countershaded on Thayer’s principle. Tiiey were believed to be 
about two years old at the time. During the two subsetiuent years, as they grew in 
size and capability, the under side gradually became pigmented. 

§ With exception of the Polar Bears, all the bears in our Gardens thrive on a diet 
of ship’s biscuits and upon the bread and buns given to them by visitors. 

II Trans. Eut. Soc. London, 1903, p, o&6. 
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in warning coloration and his belief that the patterns of nauseous 
species, to the conspicuousness of which in their natural sur¬ 
roundings sevenil observer's have testified, are procry|>tic. Prof. 
Poultou has briefly replied to this view so far as butterflies are 
concerned *. 1 will here endeavour to do the same as regards 

the Mammalia. 

As stated in a demonstration given at the Gardens and sub¬ 
sequently in conversation with me, Mr. Thayer holds that the 
white markings of the Skunk, Badger, Ratel, Teledu, and Grisoii 
serve to conceal these animals from the ground-prey upon which 
they feed. The head of a Badger or Ratel, for instance, w^oiild 
lose its shape when looked at from below, because the white 
tracts would be cut out agjiinst the sky; and this obliteration of 
identity would be beneficial to the carnivore by enabling him to 
capture field-mice and other ground-living species. Justification 
for this hypothesis is found in the demonstrable fact that wliite 
spots and patches appear as sky-holes, especially in foliage, when 
viewed from a lower level; and it may be granted that the mark¬ 
ings on the mustelines mentioned above may have the significance 
claimed for them by Mr. Thayer when they are visible from 
beneath. But I cannot bring myself to believe that his expla- 
na,tion supplies the key to the guiding factor in their evolution. 
Take, for example, the Teledu, the food of which is said to consist 
of insects, larvse, and worms. It cannot be seriously claimed 
that the Teledu is helped in getting food of this nature by the 
whiteness of the top of the head and neck, because worms are 
blind, whilst nocturnal ground-insects at best have feeble powers 
of vision. Even if the Teledu feeds also upon mice and other 
vertelu’ates with vision something like our own, which must be 
admitted as a possibility, it is not very obvious how the narrow 
median white spinal stripe can be of any j)rocryptic use in the 
way claimed. It would for the most part be invisible to the little 
animals. It would on the contrary be in full view to an enemy 
of larger dimensions than the Teledu, especially to one lurking in 
a tree and looking down upon the musteline passing beneath. 
So, too, with the Badger. This animal, as has been stated, lives 
for the most part u|X)n vegetable food, and it is difficult to believe 
that the catching of mice can have had a survival value in the 
history of any individuals of sufficient importance to the species 
to guide the evolution of its facial colomtion. On the othei* 
hand, it is a demonstrable fact that Badgers grubbing or trotting 
slowly about in the dusk, as is their wont, are quite conspicuous 
to human eyes at a distance that could be covered by a wolfs or 
lynx’s spring, simply in virtue of the black and white Imndings 
on the head. It is quite easy to believe, however, that this same 
{)atteru must be procryptic against a suitable background of 
white rocks with black interstices or of foliage with light shafts 
breaking through, especially if the animal be still; and it is quite 


* ‘ Essays in Evolution/ 1908, p. 321. 
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evident tliiit the two explanations are not luiitiially destructive; 
but if we have to make a choice between the two, that is to say, 
between the theory that the coloration of the mustelines mentione<l 
in this paper is aposematic or that it is procryptic, I think the 
balance of evidence is in favour of the former. We have no 
experiiuontal proof of either so far as these particular species are 
concerned. We do not know that any Badgers, or Katels, or 
Teleilus have escaped destruction by their peculiar coloration; hut 
we are justified in inferring its usefulness to the survival of the 
species if it has had that effect. So, too, we do not know' tlirt 
any Ba<lgers or Katels or IVledus have succeeded in capturing 
living prey in virtue of their peculiar coloration; but if they 
have <lone so we are justified in inferring the coinpamtive use¬ 
lessness of the occuiTences to the survivfil of the species, because 
these tiiustelines feed mostly upon food which is insensible to the 
j»a-tterns in (juestion. The fearlessness, fierceness and tenacity 
of life f)f these carnivora must also h(‘ reckoned with in this 
connection. 

The theory of warning coloration is intimately connected with 
that of W’arning sounds. And it is a fact that many poisonous 
animals like snakes, scorpions, and very large s[)iders stridulate 
or rattle, or produce other soumls, when on the tlefeusive or wdien 
frightened. It is believed that they adv’ertise themselves by this 
means and w'arn their enemies to let them alone. If this be so, 
and no other explanation has been ottered of the hict, we are 
justified in inferring that advertisement that ap}xmls to the ear is 
useful to ihes(‘ specially protected sjxicies. The bearing of this 
arguiuent on the likelihood of the occurrence of mlvertisement 
that a])peals to the eye, is quite obvious. 

I will only mention one more fact comjdetely in accord w'itli 
the a]>osematic as opposed to the prcxuyptic significance of tlu' 
coloration of the mammals discussed in tliis paper. A frightened 
Skunk or Zorilla with long black and w'hite hairs on end presents 
exactly the* same style of coloration as a common terrestrial 
Porcupine with black and w'bite quills erected. Xo one can 
maintain that the coloration of Porcupines is procryptic for 
the purpose of capturing prey, because they do not feed upon 
living animals. And no one who has seen them in the dusk, can 
dispute that the whiteness of the quills makes them conspicuous. 
In addition to this they rattle and grunt and stiimp, ami appear 
to advertise themselves in all w'ays at their disposal, and are 
extremely unpleasant animals to deal with. There seems to me 
to be no escape from the conclusion that their colomtion is apo¬ 
sematic. If so, that of Skunks and Zorillas, with the siime style 
of coloration, and equal though different unpleasantness, is also 
probably aposematic; and from Skunks and Zorillas we pass to 
Badgers, Teledus, Katels, and Orisons,' all of which are more 
or less patterned with w liite and all gifted with an unpleasant 
odour. 


Proc. Zooii. Soc,—1908, No. LXI. 


61 



960 


DR. W. T. CALMAN OR A NSW 


[Dec. 15,, 


0. On a new Biver-Crab of the Genua Gecarcimcus from 
New Guinea. By W. T. Calman, D.Se., F.Z.S., British 
Museum (Natural History). 

[Received November 8,1908.] 

(Plate LXVIII.♦) 

The genus Gecaroinucus was established in 1844 by H. Milne- 
Edwards t for a species, G. jacquemorUiij which occurs in vaiious 
localities in the neighbourhood of Bombay. Milne-Edwards 
referred the genus to the family Oecarcinidse, and in this he was 
followed by Dana Wood-Mason §, and Oi-tmann |i. Alcock 
however, has pointed out that, in spite of its great resemblance 
to the Land-Crabs, the proper place of the genus is wdth the 
Kiver-Crabs (Potamonidee) and it is included by Miss Rathbun 
in her monograph of the latter family. 

Sir William Ingram, B.A., F.Z.S., has recently presented to the 
Natural History Museum seveml specimens of a new Crab from 
New Guinea which I refer to the .same genus and in which the 
Gecarcinoid facies is even more stiongly marked than in the 
Indian specdes. 

GeCARCINUCUS INGIIAMI, sp. n. 

Carapac*.e about three-fourths as long as broad, very deep, very 
convex antero-posteriorly, less so from side to side. (Jervical 
groove strongly marked, its lateml limbs nearly longitudinal, 
becoming obscure just before retiching the anteiro-lateral margin. 
Cardiac region partly de$ne<l posteriorly. A transverse groove 
behind eiich branchial region, Mesogastric groove short, deep, 
not forked. Branchial regions strongly convex, the grtstric and 
(!ardiac less so. Epigastric lobes prominent and rounded, Kei)arated 
from h’orit by a transverse groove which runs behind the orbits; 
surface smooth, veiy faintly rugose near lateral margins. 

Front genei-ally a little less than one-fourth of width of carapace, 
nearly vertically deHexed, its margin smooth. Seen from above its 
outline is concave; from in front, its lower edge is slightly convex 
and its lateral margins convergent; in the middle it is strongly bent 
inwards, touching the epistome between the antennular fossa^. 
Orbits not entirely raised above lateral margin of carapace, roughly 
<j[uadrilateral, wider than high. Seen from in front, they are 
inclined downwards and outwards, but are not produced at the 
outer comer into a gutter-like sinus as in G, jiwquemontii. 

Outer orbital angle haixlly <lentiform as seen from above; a 

* For explanation of the Plato see p, 968, 

t Voyage dans Tlnde, par V. Jacquemont, Zool. Cmstac^s, p. 4, pi, i., 1844. 

i U.S. Evpi, Exp., Crust, i. p. 376,1862. 

I Jour. Asiat. Soc. Bengal, xl. pt. 2, p. 190,1871. 

fi Zool. Jahrb., Abth. Syst. vii. p. 782,1894; Bronn’s Thierreicb, Crust, p. 1178, 
1899. 

^ Jour. Asiat. Soc. Bengal, Ixix. pt. 2, p. 279, 1900. 

** Nouv. Arch. Mns. Paris, (4) vui. p. 66,1906. 



aM.Woodwird dal.at nth. 


Waat. Nawjnan imp. 
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filiglifc ridge runs backwards from it along the antero-lateral 
margin, interrupted by the cervical groove and then forming a 
small epibranchial tooth; almost immediately behind this the 
ridge runs on to the dorsal surface of the branchial region and 
dies away at about the anterior third of the length of the carapace. 

The lower margin of the orbit is concave as seen from below; 
it has no tooth at its innei:* angle, which is indistinctly separated 
from the inner suborbital lobe. On the lower surface of the 
carapace the pterygoatomial groove is well-marked and a faint 
continuation of the cervical groove separates the sub-hepatic and 
sub-branchial regions. 

The epi.stome has the middle lobe more rounded than in G, jac- 
qimvioatii and the lateral portions less concave but moi*e pro¬ 
minent anteriorly. The lobe of the first inaxillipeds forming the 
fioor of the branchial channel is coiisidembly more exposed than 
in that species. The thir<l maxillipeds liave the ischium strongly 
grooved along its whole length, the inerns broader than long, its 
anterior edge oblhjue and slightly concave; the exopodite extends 
a little way beyond the ischium. 

Obeli)>eds very unequal, the larger one very massive in the 
male. Menus long, nearly the whole of it visible from above 
beyond the campace, each of its three edges carrying a row of 
sliar)) sj)inif()rni teeth. Carpus with a strong spiniform tooth on 
tlie inner side, behind wdiieh the inner edge has, at most, one or 
two minute granules; the lower double tuoth, present in G.jac- 
is here wanting. Chelfe smooth, with some faint 
TMigosities on the outer surface; the upper and lower margins are 
roun<le<l and thc^re is a single blunt tooth at the proximal end ot* 
the lower edge. The palm of the larger chela is but little longer 
than high ; between the bases of the fingers on the outer side is 
a large rounded or siibconieal tubercle. The fingers are strongly 
compressed and deep, equal to or shorter than the palm ; there is 
one large serrated tot)th on the immovable finger and two, smaller, 
on the dactylus. The palm of the smaller chela is much longer 
than high, the tul>ercle on the outer side is small, the fingers are 
more slender and their teeth ai*e less prominent. 

The walking-legs are very long ami slender, the second pair tlie 
longest. The merus has a small subterminal tooth above; the 
}>ropodus has a few spines on its lower, and some, more minute, on 
its upper edge; the dactylus hm four rows of spines. 

The abdomen of the male differs greatly from that of G, jac- 
qmmontii ; it is strongly constricted a little way fi*om the l>ase, 
the narrowest pait being at the junction of the fifth and sixth 
somites; the sixth somite is widened distally and the telson is 
linguiform. The anterior part of the thoracic sternal surface of 
the male is not setose as it is in G» jacquemontii. 

Locality. “Madeu, St. Joseph River, British New Guinea, 
2000- 3000 feet, Stalker coll.” Mr. Stalker informs me that 
the species probably burrows in swampy ground, although he did 
not actually see specimens taken from the burrows. 
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Measurement in inilliuietres: - 

6 . 6 - $. $. 

Length of carapace. 29 26 29 28 

Breadth of carapace . 39 34 37 35 

do. front. 9 8 8*5 9 

do. fronto-orbitjil margin... 18*5 18 18 19 

Lengtli of larger chelif>ed . 76 66 6.3 

do. second walking-leg . 79 . 72 

do. third walking-leg. 75 63 ... 68 


For coiiij)arison I give the corrcsjjonding measurements of threo 
specimens of (i!, jacqmmontn^ in the Natural History Museum : — 


6 . 6 , $. 

Length of carapace. 33 30 31 

Breadth of carajmee . 48 44 45 

do. front. 8*5 8 8 

do, fronto-orbital margin... 21 19 21 

Length of larger cheliped. 74 68 68 

do. second wfdking-leg . 68 63 67 

do. third walking-leg. 64 58 61 


Remarks. — G, ingrami agi*(*es with G, jacqueinontii in the 
strongly inllated branchial regions and in the form of the efferent 
branchial oi'ifices. The latter are boujided above by a prominent 
lip formed by the evert(‘d edge of the epistome and below’ })y the 
enlarged terminal lobe of the first maxillipeds, which is left largely 
exposed when the third nmxillipeds are closed. Whether these 
characters are ade(piate to justify the alliance in one genus of 
two species so widely se^miatcd geographically may [)erhiips be 
disputed when the systematic arningement of the PotainoiiidaEJ 
comes to be more closely examined than it has hitherto been. For 
the present, the genus appears ti» Ik* as well defined as are. most 
of those forming the family. It seems to me doubtful, how’ever, 
wiiether the subfamily (ilecarcinucime, formed for its reception by 
IVliss RathbuiJ, can be sustained. 3Mie propoitionate width of the 
front, selected by that author as the most important distinction 
in her key to the subfamilies anil genera (Nouv, Arch. Mus. 
Paris, (4) vi. p. 247), does not liold good, as the measurements 
given above show, oven for G. jacqminoniu.^ and it is still less 
distinctive in the new^ sjKJcies. On the other hand, it .seems 
probable that there are still to be tliscovered among the Pota- 
luonidai characters moje trustw’orthy as indications of affinity 
than those hitherto employed. For example, the i*emarkal)le 
form of the mandibular palp, as figured by Milne-Edwards for 
G. jaeqaemontii^ recurs not only in the species here describe<l 

* These specimcu«, pienented by Mr, K. C. Wroughton, an* from Kainaii 
Bombay. As the measureraentH show, they are smaller than the type-.specimenK of 
Milne-Edwards redescribed by Miss Uathbnn, and have the carapace relativch 
narrower, but in other respects they ag^ree so closely with Milne-Edwards’s hgureH ti< 
to leave no doubt that they belong to the same s^avies. 
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hut also in several other Oriental Potanionidie—I find it in 
Potavimi {Potainonantes) cunicuXaris and in ]\ {PamthMphitaa) 
trideutatmuj but not in African species I’eferrecl to these two 
suhgenera,—and tlu* clue thus aflorded might, if followed up, 
lead to results important for the classification of the family. 


EXPLANATION OF PLATE LXVllJ. 


Fi^. 1. Gi-nn'cinHi'ns hifframiy male*, from abovt*, luitnral size. 

2. „ anterior part ot l)ody, seen from in 

front. 


;i. 

L 

r>. 


lurf^er chela, from tlie outer side. 

thinl mavilliped. 

abdomen. 


7, The Duke of Jledfonrs Zoological Exploration in Eastern 
Asia.—XI. On Mammals from the Provinces of Shan-si 
and Sheii-si, Northern China. By Oldfield Thomas, 
E.ll.S., F.Z.S.^ 

Mieeeixed December 16, ltM)8.'| 

The collection dealt with in the present paper is a cutitiiiuation 
of that described in the last part {stfpr(\ p. 035), wliich con¬ 
tained a certain number of Shan*si Mammals, collected uj) to 
February 1908. After des{)atelling that series jMr. Anderson, 
now accompanicKl by Mr. A. de C. Sowerby, an English resident 
in Sha,n-si, commenced work again immediately after starting 
from Tai-Yuen-Fu, whence he moved westwards and southwards, 
across the Hoang-ho, down to Yen-an-fu, in Shen-si, He then 
turned nortliwards again, crossed the Great Wall at the soutli- 
eastern comer of the Ordos Desert, which 1 had asked him to 
visit, and from there worked back again to the centre of Shan-si, 
whore, ex(!ept for the intere.sting ttipotypical series of Entamlas 
asiaticits senesceits^ picked up on the way to Peking, tlie collecting 
of this set came to an en<l. 

The collection .as a wdiole is of extreme interest and value as 
being the first we have received from the far eastern edge of the 
inland desert area of Centml Asia. It theiefore gives us the 
exact Eastern limit on this latitude of certain of the Central Asian 
desert forms, such as Jlerioms, J)ipm, and Ochotona, while in 
other cases it vshows the effect that this raised desert area has on 
such forms as h.lV(^ penetmted to it from the lower country still 
fui*ther east to the coast. This effect is msiinly in a general 
paling of colour, without altemtion in structure, only one species t, 

* [The complete account of the new npecies ilexcribed in this communication 
appears here; but the naines and preliminary dia^^noHCs of those underlined were 
published in the ‘Abstract,’ No. 63 (Dec, 16,1908).—Editor.] 

t The Hedghog. 
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in the sense that I use that term, I’epresenting here a dilferent 
one from further east, all the others being what 1 should term 
locally modified subspecies. 

Besides these modified subspecies of the coast forms, thei*e are 
of course seveml interesting new species in the collection, notably 
the beautiful little desert Hamster which I have named after the 
Duchess of Bedford, and the curious Yole Microtus imz» Jn all 
twelve new forms are described in the present paper (see footnote 
p. 963). 

So far Mi\ Anderson has made magnificent use of the Duke of 
Bedford’s generosity, the amount and completeness of his collections 
already almost equalling those made during the Rudd exploration 
of 8. Africa, and the results obtained being equally eiK)ch-making 
both for our knowle<lge of Eastern Asian Mammalia, and for the 
imjH’ovementof our National Museum. Japan, from Saghalien to 
Yaku-shima, Tsu-shima, Korea, and Qnelpart, and the chief ar(‘as 
of North-eastern China, have now all been Aisited in tiu*n, and 
such (!ollections made as to multiply a hundredfold our know¬ 
ledge of the mammals of the region and to form i\ really sound 
basis for further work on the subject. 

No such complete and systematic survey has ever been mad(‘ in 
Eastern Asia before, and for this fin(‘ service^ to Science zoologists 
liave to thank the generosity of our rresident. 

Mr. Anderson gives me the following note on the cllaraeteristies 
of Shan-si and Slien-si, the two province's dealt wUh in the 
present paper:— 

The provinces of »Shan-si and Hlien si are (piite different in 
character. Tlie former may be briefly described as a niountainons 
country with occasi^mal large upland plains. Some peaks in 
Sban-si rise alx)ve 10,000 ft., and are massive rocky mountains 
with only a com])aratively thin coating of loess soil. Where tlu' 
loess figures mostly is in the plains, of whieb that of Tai-Yueii-Fu, 
that of Ta-Tung-fu, and that of Hsiu-clou are the best examples. 
The streams of Shan-si flow only in the rainy season, with the ex¬ 
ception of the larger rivers. Northern Slien-si, on the other band, 
is a region of loess bills of almost uniform height; the skyline of 
Slien-si, seen from the mountains of its eastern neighbour, is a 
straight line declining very gradually as it passes from north to 
south. The portion of Shen-si visited appears indeed like an 
extension of the plateau of which Ordos is part, only tliis extension 
lias been cut into by a great many perennial streams, a process 
wliich is now taking place in southern Oidos.” 

1. MvoTissp. 

(J. 1875. Pao-teh-chow, Shan-si. 3500'. 

A very old specimen with worn teeth. Related to J/. mi/slachws. 

“ Bats were very rare throughout the area visited, this being 
the only one seen.”— M, P,A, 
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2. Erinaceus mtodon. 

Thos. Abstr. P. Z. 8. 1908, p. 44 (Dec* 15). 
d . 1846,1855,1855, 1856,1857, 1862, 1869,1871,1873. Yu- 
lin-fu, Sheii-si. 4000'. 

A pale-brown species allifnl to E, dealhains Swinhoe; no wholly 
white spines intermixed wdtli the browii-ringe<l ones. much 
smaller than in E, dmlhatns. 

Size alK)ut as in E, dealhatus. Spines of back about 22-24 iiim. 
in length, whit(^ for two-thirds their length, then broadly ringcnl 
with blackish brown, the ring about 4 mm. in breadth, the 
terminal 3-4 mm. wdiite (or the very extreme i)oint darker again, 
but not enough to aiiect tlie general tone). No wholly white spines 
pr(‘soiit. 'L’lie resulting general coloui’* of the whole animal is 
near “ drab.” Ears well haired. Head, sides, limbs, and tail 
varying from <lulJ w hitish, or brownish white, to distinctly brown 
(“ broccoli-brown ”), the coloin; of the.ha.ijy ])art being evidently a 
character of little value. Belly always lighter, sometimes (piite 
white. 

Skull of about the same geneial proportions as in E. d^^alhatnn. 
Zygomata ratijer more abruptly expanded anteriorly. Pj'emaxilhe 
extcuiiing backwards in a narrow point, which in most cases 
reaches a forwardly projecting point of the froutals, thuscom])letely 
cutting off the maxiIhe from the nasjils; in two ca.ses, howeveu*, 
the premaxillary ami frontal points do not reach (*ach other, so 
that thei-e is a short luiso-muxillary suture, and it is evident tliat 
the details of tliese sutures should only he used w ith very gr(»at 
caution as distinguishing characters. In the four s])ecimeiis that 
1 ref(»r to E. dmihattfs there is a long uaso-maxillary suture. 

IVetli at one(} distinguishable from those of E, dmlhr/tns by 
the conspicuously smaller size of p\ and in a lesser degree of p, 
and the upper and lower canines, P* forms a nearly ecpial-sided 
triangle, its greatest diametoi rarely exceeding 2 mm., while in 
E. de(d>hatus it is much broader than long, its transverse diameter 
being 3*4 mm. (in the type) and upwards. 

1 )imeusious of the type, mensuiod in the flesh 

Head and body 215 mm.; tail 42; hind foot 40 (range from 
35); ear 34*5. 

Skull —condylo-basfil length 53 mm. ; greatest breadth 36 ; 
nasals 14-5 (diagonally) x 3; interorbital breadth 18; palatal 
length 29 ; front of i^ to back of 27. 

flah, as above. 

Type, Adult male. B.M. No. 9.1.1 ;9. Original number 1871. 
Collected 11 May, 1908. 

This Hedghog looks externally very like Swdnhoe’s E, dealhatiiSy 

* Even so speckled an aniiiial a** a Iledgliog, when seen far off, may he s*aid t<t 
have a “j?tMieral colour” resultiiijr from the interniinfflinjc of all the colours on the 
surface, and it is in this souse that 1 always use the term when describing uminiiials. 
Some writers speak of “general colour ” for what 1 should term “ ground-colour,” a 
very different tning. 
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but is retulily distiiigiiisliable by the much smaller size of p®. In 
tliis respect Swinhoe’s Chefoo example^ and the two obtained in 
the same jjlace by Mr, Andei'son, closely agree with the type of 
E, dealbalm ; and so far ns our material goes I should not consider 
Prof. Matschie’s E. tschifnevsis distinct from Bwinhoe’s species, 
especially as the presetit series shows how variable the chaiRcters 
of the nasal sutures may be. The Chefoo specimens have fi om 
10 to 20 per cent, of their spines wholly white, such spines being 
in E, mloclon consjncuous by their absence. 

Dr. Satiinin* has described two Hedghogs from Chingan and 
Ussuri respectively, but both have many white spines mixed with 
the dark ones. He makes no reference to the earlier described and 
evidently closely related A. orientalis Allen t, from VladivOvStok, 
the describer ol whicli in turn ignores E, dealhatus Hwinhoe. 

“ There appear to be large areas in North Chimi wheie the 
Hedghog is not found at all, and some places, of which the neigh- 
bourhood of Yu-lin-fu is one, where tliey are remarkably common. 
At the time we were at Yu-lin (April to May) the neighbouring 
desert was alive witli several species of beetle upon which the 
Hedghog fed. 

“ The Hedghog seemed to he unknown in the vicinity of Pan- 
teh-chow% Shan-si, hut at Ning-wu-fu we heard reports of them, 
though we saw none ourselves. 

“ Chinese name, * Tsi-wei ’ t {tsi- a thoin or spine).*’— M, P, A. 

The British Museum also contains another Hedghog from 81ien-si 
Province, collected hv Father Hugh, and this again seems distinct 
from an}" hitherto described. It may be called 

Erinac'Eus inroiji. 

Thos. Abstr. P. Z. S. 1908, p. 44 (Dec. 15). 

A very dnik-coloured, finely sjjeckled species, (jiiite unlike any 
of the other Chinese Hedghogs. Spines light hasfdly as in 
EJ. miodoiiy but the dark ring is much broader, and is fonowe<l by 
quite a narrow light ring, only alwut 0'5 to 0 8 min. in length, 
the point for about the sa-nie length being again dark. As a 
result the whole animal is v^eiy dark vith a fine whitish ticking, 
and has quite a difierent appearance to the broadly waslie<l whitish 
of the other species. Head, limbs, and belly brown. 

Hind foot of type 38 mm. 

Jfah, Paochi, Shen-si. 

Ti/pe. Adult female. B.M. No. 0,0.27.2, Presented and collected 
by Father Hugh. 

The only species which tliis Hedghog might have been leferred 
to is E. hanensis Matsch., but I owe to the couitesy of 
Prof. Matschie some spines from the type of that animal, and 
these show quite a marked difference in the general colomtioii, 

* Ann. Mug. P<5ter«b. xi. pp. 170-173,1007. 

t Bull. Amer. Mus. xix. p. 179,1903. 

X For the Chinese uameg given in this paper we are indebted to Mr. A. de 
C. Sowerhy, 
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the bases of the spines being dark where they are white in 
E, hughi^ while the termirml .‘I mni. of the spines are liglit horn- 
'Colour without a dark tip. The coat is also lilx^rally mixed with 
wholly white spines, wdiich are pi'iictieally absent in E. hnyhl, 

3. Felis catus L. (domsstica auct.*). 

1866 (skin without skull). Ordos near Yndiii-fu, 8heu-si. 

A remarkably fine long-haired (Jat, with a considerable 
resemblance to a- European Wild CVt. 'J'hese cats are said to be 
•common in Northern China. 

4. Oanis lupus tschiliexsis Matsch. 

J. 1699. Yen-an-fu, 8hen-si. 3000'. 

Tins Wolf wouM appc*ar to represent Prof. Matschie’s Lnpns 
tschilifnais. 

“Unconnnon. Much feared by the Chinese goat and sheep 
herders. 

Chinese name, ‘ Lang -J/. 1\ A, 

5. VULPES VI LPES SUbsp. 

2 . 1666. 3() mil(*s W. of Fen-chou-fii, Shan-si. 4600'. 

‘‘Common. Much hunted by the Chinese foi* the sake of its 
skin. 

“ Chinese name, ‘ Hu-li ^ or ‘ Hii-tzi —J/. J\ A, 

6. Maiites FLAViuuLA BUHEALis liadde. 

cJ. 1704, 5 . 1703 (native skins without skulls). 1727 
(skull only). Yen-aivfu, Shen-si. 3000', 

The fine skull no. 1727 agrees closely in dimensions with 
Tiadde's specimens, and is veiy considerably larger than .an old 
iimle skull of J/./. kit at mien sis Bonh. 

Rather common, its tracks often seen. 

“Chinese name, * llwang-yao'.”—J/. I\ A, 

7. MeLES LEPTORIIVXUHIIS M.-Edw. 

$. 1870. Yu-lin-fu, Shen-si. 4000'. 

Although Yu-lin-fu is in the direction of the regicm where 
Prof. Matscliie’s hanensiy. Mid sininyensis were procured. 1 

fail to see any reuson why this Badger should not be rehuTed to 
Milne-Edwards’s sj)ecies, which was destuibed from Peking. 

“ While difficult to «iptui*e the Badger is not a particularly 
uncommon animal, as I have seen its tracks numbers of times 
both in Shan-si and Shen-si. 

“ Chinese name, ‘ Huan-tzi’.” - Af, J\ A. 

8. SCIUROTAMJAS DAVIDIANUS M.-Edw. 

d. 1654. 1655, 1656. 15 miles N.W. of Fon-chou-fu, 

Shan-si. 


* C/*. Pocock, P. Z. S. m07, p. 149. 
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d". 1720,1824. $. 1716, 1722. Near Yen-an-fu, Shen-si. 

3800'. 

$ . 1981. 20 miles S.W. of Ning-wii-fu, 8han-si, 6600'. 

“ So far always found living among the TOcky precipitous sides 
of canyoUxS where hushes are plentiful and some trees exixSt. 
Nowdiere eoimnon. One of their foods Ls the kernel of the wild 
peach. 

“l^his stpiirrel has cheek-pouches like those of Chif>nuinks.”— 
J/. P. A. 

9. EtTTAMIAS ASIATICUS SEXESOENS Mill. 

d. 2004, 2005, 2006, 2007. $. 2008. Mon-tou-ko, 15 

miles W. of Poking. 500'. Topotjfpes, 

This interesting series of topotypes,. which Mr. Anderson 
obtained at my special retpiest, and those next following, form a 
most valuable addition tf» our collei'tiou (»f Asiatic Chipmunks 
and have enalded me to gathcu* a general idea of their local 
cliaracterixstics. 

In the first place, it appeals evident that none of the* forms 
other than the original JL asUtticus can be proj>erly called s[>ecies, 
as all grade into on(3 anothei*, each series varying to a certain 
extent, and overlapping the members of the next. All seem to 
be in bict members of one wddely distributed sjanaes. modified by 
local conditions, and one sees no sign of wliat is often found in 
North America, where representatives of quite* «listin(‘t sj>eci(*s 
may be found taking each other's place in neighbouring localities. 
Of course in N. America a much greater richness in different 
tyiK'S is present to be drawn ujKm, w4iile here all ai*e modifi¬ 
cations of E, asiatiev^. 

Tliese main modifications ajqiear to be four in numlu*!-, so far 
as we yet know :—(1) The .sharply defined black and white ^i^e- 
lined asiaticus of Russia and Silieria; (2) a more rufous form 
inhabiting Saghalien, Hokkaido, the Amur region and Korea, to 
which the name« of 'iUhensis^ lineatm, and oriental in are a.ssign- 
able ; (3) tlie grey-mantled aenescenft of the Peking region, which 
pasxsexs through an intermediate link inb> (4) the descit- form, found 
on the w'estern edge of Sliaii-si and in northern Bhen-si w here it 
hordei’xS on the Ordos I)es(*rt. 

10. EuTAMIAS ASIATICUS OIIDINALIS, 

Thos. Ahstr. P. Z. S. 1908, p. 44 (Dec. 15). 

S. 1798, 1799, 1803, 1830, 1867, 1872. $. 1804, 1874. 

Yu-lin-fn, 8han-si. 4000'. 

d. 1888, 1941. $. 1887. Mts. 12 miles N.W. of Ko-lan- 

chow, Shan*si. 7000'. 

A pallid, semi-desert race allied to K, a, senescens. 

Colour much paler throughout than in seneacens. Crowuj paler 
and more appi-oaching pinkish huff; shoulders and nape with 
almost no grey in them, scarcely more grey-grizzled than the 
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cream-buff cheeks and sides; rump more or less oclii*aceous-buff, 
markedly brighter than in smiescens, where it is mw umber ’’; 
dark dorsal stripes lightened in intensity by their hail's being 
largely tipped with ocdiraceous; their porportionate lengths as in 
aenesceus. 

]->iiiiensionK of the type, measured in the flesh : — 

Head and body K19 mm.; tail 125; hind foot 89 ; ear 19‘5. 

Bkull—greatest length 41 mm. 

llah. of ty[M*. Yii-lin-fu, Shen-si. 4000'. 

Tjf])e, Adult female. H.M. No. 9.1.1.8(). Original number 
1804. Collected 1 May, 1908. 

Live in low bushes, not climbing trees. 

“ Not until the latku* jwiii of April, about tlu‘ time we reached 
Yu-lin-fii, did the weatlier bi'coine warm enough to attract the 
Cliijnuunks from their holes. They frequent the sides of the 
loess gullies mostly, and are usually fairly common where found 
at all. Besides the places where specimens A\ere collected, two 
were seen at i^ao-teh-(‘how, and, I belie\e, from the peojde's 
accounts, that tliey occur at Yen-an-fu. Mr. Sowerby states that 
Cliipjuunks are common near Tai-Yuen-Fii. 

A laige proportion of Ohipmunks, wherever we found them, 
had tlieii’ tails broken short.”- J/. P. A. 

It is only in accord with the usual order of things that tlm 
Chipmunks of tlie country c<1ging the Ordos Desert sliould refl(‘ct 
their surroumlings by l>eing markedly paler than their allies near 
P(‘king. So great is the difference indcH^d that an intermediate 
link in the siTies might suitably have a special subspecific name, 
as follo^^s :— 

11. KrTAMlAS ASlATICrS INTKIirESSOJt. 

Thos. Ahstr. P, Z. S. 1908, p. 44 (Dec. 15). 

? . 1971, 1972, 1998, 2002, King-wn-fu, Shan-si. tUK)0 . 

dr. 1984, 1987, 1992, 1993. S>. 1982, 1985, 1986, 1989, 1990, 
1991. 20 miles S.W. (d* Ning-wu-fu. 6000'. 

Intermediate in intensity of colour between the dark grov- 
maniled Heneacms and the pallid oi'dlnalis. Cround-coloiir of 
shouldei-s light greyish, more grizzletl than in ordimUs, less tluin 
in aeneacem] cheeks and sides buffv. llumj» darker i?i tone than 
in (n'dinaVis^ hut in this ivspect nearer that form than seaeacPHs, 
the geneml colour near clay-colour. Proportions and intensity of 
<lorsal stripes about a.s in aenescena, though the dark ones are 
rather more numerously grizzled with ochraceous. 

Dimensions of the type, measured in the flesh 

Head and body 145 inm.; tail 133; hind foot 30; ear 19. 

Skull—greatest length 42 mm. 

Hah, of type. Niiig-v u-fu, Shen-si. 6000'. 

Tji/pe, Adult female. B.M. No. 9.1,1.42. Original number 1972. 
Collected 14 June, 1908. 

With 7 authentic examples of aeneacens before me, with 14 of 
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this intermediate form, and 11 of the desert ordin(di$^l liave 
felt justified in indicating their respective degrees of differences 
by snbspecific names. All aie of course nieml^ei's of the widely 
spread species E, (maiicua, with the eastern tUhemis type of 
which the Imperial Tombs specimens mentioned in a previous 
paper tend to (connect the true fifineacem. 

The couTiti'y in which this Chipmunk is found is mountainous 
and broken, wliile E, a. ordimdia inhabits the flat region 
hollering tlio sandy Ordos. 

12. C.'ITELLUS MONGOLICUS M.-Edw. 

cf. 1731. Ohing-pien, N.W. SlieriNsi. 5100'. 

(S. 1738. 5* 1734, 1746. Ordos Desert, N.W. of Ching- 

pien. 4900'. 

d. 1747, 1851, 1863, 1864, 1868. J. 1748, 1858, 1865. 
Yudin-fu, Hlien-si. 4000'. 

These s[)ecimens agree closely in tlieir general san<ly coloi*atiou 
wdth Milne-Edwards’s figure of oitottyoUcm, and with the example 
obtained by Hwinhoe near 8uen-hwa-fu in 1863,* which may 1 h^ 
accepted as a to]K)ty}>e, for David collected a number of his 
‘‘Mongolian” specimens at this latter place, whicli is below, not 
on, the true Mongolian plateau. 

On the othdr hand, our Mongolian plateau sj)ecimens, both 
those collected by Mr. C\ W. Campbell at Hara Ussu in 1898, and 
by Mr. Aiidei*son at Taboul in 19071, arc so markedly darkei* in 
colour that tliey might bt» I’ecognizeil as a special plateau suV)- 
species as follows :— 

CiTELLrs Mox(J()Li(u;s rMiniATrs. 

Thos. Abstr. P. Z. S. 1908, }>. 44 (Dec. 15). 

Size and projKutions as in true vioiH/olicns, Colour much 
darker and greyer, sjKK*kled with Idackish and huffy, so as to 
result in a tone mtber darker than llidgway’s “ isahella.” Crow n 
near broccoli-browui, markedly darker and less fawn than in 
mongolicHS. Under surface broadly washed wdth huffy, lips aiid 
chin wdiite. Sides of neck, front of forearms, and back of lower 
legs more strongly sufliised with biwuiy or tawiiy ochniceous than 
in mongolictiSj in wliich the colour is samly or huffy. Tail-liairs 
much shorter than in vtonyollatM, though this is probably a 
seasonal character, cream-hull* at their bases and tips, their 
middles black, none of the strong ochroous-buff eolour showing on 
the upper side ; below the middle line is ochraceoiis buff*, hut far 
narrow'er and less conspicuous than in monyolicm, 

1 limensions of the type, measureil in flesh: — 

Head and body 197 mm.; tail 62 ; hind foot 37. 

Skull--greatest length 46*3 mm.; basilar length 37; zygo¬ 
matic breadth 28 ; length of upper tooth-series 10. 

* See P. Z. S. 1870, p. 446. 
t See P, Z. S. 1908, p. 106. 
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Hah, Mongolian Plateau. T^fpe from Taboul, about 100 miles 
N.W. of Kalgan. Alt. 5000^ ' 

Type, Young adult male* B.M. No. 8.3.5.5. Original number 
1499. Collected by M. P. Anderson, 1 August 1907, and presented 
by the Duke of Buford, K.G. 

The (UfFerence in general colour between iimhratus and 
7 noifgolicm might have been thought to be st»isonal in its nature, 
as both Mr. CampbeH's and Mr. Anderson’s siH^cimens of the 
former were collected in July and August, and the present series 
in April and May. But some of the latter have alr<^xly got their 
summer pelage on the crown, while Mr. Kwinhoe’s to]K)typicii 
example of mongolicus was killed in Beptember. 

From the region inliabited by Biichmu’s two sp(?cies, C, alas^ 
chanicns and C. nhscftrns, the Mongolian plateau is sejxirated by 
th<* \^'(»stern j>art.s of the i*ange of mongolicns. 

Fairly common. Csually living in valley-bottoms, or in 
stretches of j)lain where more or less gniss exists. 

“ Chinese name, * Sa-hsu'= Sand-rat.’’ -JA. P. A, 

13. Mkuiones AurEPS Thos. 

cJ. 1(170, l() 7 r>, 1()7G, l()77. 167 H, 1084, 1085, 1093, 1095, 
$ . 1079, 1083, 1094, 1701, 1702. Yen-aa-fu, Slum-si. 3d0()'. 

. 1730, 1737. Ordos Desei-t, N. of Chiifg-pien, Shan-si, 

4900'. 

.r. 1878,1880. $ . 1877,1881, 1882. Pao-teh-chow, Shan-si. 
3500'. 

2, 1917, 1958. Mts. 12 miles N.W. of Ko-laii-chow. Shan-si. 
7000'. 

. 19(50. Ning-wii-fu. 0000'. 

This handsome species, one <»f the discoveries of the jn-es(Mit 
exploration, was described in my ])revious pjiper from a single 
specimen, so that this good series is very welcome. The skins are 
on the whole very unitorm, with the exce 2 >tion that the tail is 
sometimes white below, prominently bicolor, and sometimes wholly 
(K*bra(^eous, all intej inediate stages l>etween the two being [irestMit. 

It is pos.sible that Milne-Edwards may have mixed np some 
sptHiiniens of M. auceps in his account of Af, psammopkiltis, as the 
two species are so similar ; but I have taken as representing his 
species the example un 4 ue.stiouably belonging to the smaller form, 
whicli he sent k) the British Mu.seum in 1867. 

“ One of the commonest mammals of NoHh Cliina. At Yen-an- 
fu they were abundant, burrowing iu the farm fields; in the 
grassland noHh of Ching-pieii they were also plentiful, hut here 
they lived iu the grassy plains, or in the bushy ai*eas along the 
edges of the phiins. This rodent was not found at Yu-lin-fu, 
and \vas compiratively rai*e near Ko-lan-chow, while at Ning-wii- 
fu I did not see them. 

‘‘ Chinese name, ‘ Hwang-hsu Yellow mt.”— M, P, 
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14. Mbriones psammophilus M.-Edw. 

1652. J. 1653. Tai-Yuen-Fu, 8han-8i. 2700'. 

Distinguishable from M. auceps mainly by its smaller size, 
4jhorter tail, and smaller bullfe. 

15. MeRIONBS UNGUICULATT7S M.-Edw. 

cJ. 1739, 1740. 5. 1741, 1742 Ordos Desert, N.W. of 

•Ching-pieii, Shen-si. 4900'. 

This Gerbil is readily distinguishable from the other two 
Ghinese species by its black claws, gi*ey-b*is(>d belly-hairs, and 
huffy instead of ocdiraeeous tail. Mr. Anderson had previously 
obtained a good series of it at Taboul on the Mongolian plateau. 

Its skull is very like that of J/. psamniophilusy but the bullce 
are smaller, and do not abut on or overlap the hinder corners of 
the zygomata. 

16. Mrs OOXFUCIANUS LTJTICOLOR. 

Thos. Abstr. P. Z.S. 1908, p. 45 (Dec. 15). 

(5“. 1689,1698,1710. Yen-an-fu, Shen si. 3000'. 

A pale race of J/. conftcemnics, smaller and more delicately 
built than the Shantung M, c, sacer. 

Size lather less than in amer. Fur soft and fine, without 
spines. General colour above pale huffy (between cream-buff and 
buff' of Ridgway) lined with brown along the dorsal area. Sides 
cleai'er huffy. Under surface and inner side of limbs pure, sharply 
defined, huffy white, whiter on the chin, more creamy on the 
l>elly. Ears large, pale greyish brown w’ith wiiiti? edges. Tapper 
surface of hands and feet white. Tail well-haired. tJie scales 
being practically Jiidden, pencilled terminally, the hairs at the 
tip 6-7 mm. in length ; brown above proximally, white tei-rninally 
and lielow, the amount that is white varying from one-third to 
two-thirds the length of tlie tail. 

Skull smaller and more delicately built throughout than that 
of df. c. sacer, the braiii-case smoother and more rounded and 
the ridges less develoj)ed ; palatal foramina shoiter; bidla? i-ather 
larger; molars smaller. 

l)imensions of the type, measured in the flesh :— 

Head and body 130 mm.; tail 167; hind foot 27; ear 23. 

Skull—greatest length 35-3 inm,; basilar length 27*4 ; greatest 
breadth 17; nasals 12-7; interorbital breadth 5*3; ])alatilar 
length 14*7 ; palat^il foramina 6*5; upper molar series 5*6. 

Hah, as above. 

Adult male. B.M. No. 9.1.1.92. Onginal number 1689. 
Gollected 13 March, 1908. 

This is a more or less desert form of the widely spread 
M, covfucianm^ smaller than M, c, saoer, paler coloured than the 
true confucia7ius. 

A iWe animal in Shen-si, where we found it living in some 
rocky barren gullies. This mt is apparently not dependent or 



MAMMALS FaOM NORTHERN CHINA. 


973 


1908.] 

cultivation; wherever t have found it, namely in Hluintung, 
Chih-li, Shan-si, and Shen-sl, it ha.s lived in rocky places among 
trees and bushes.”— M. P, A . 

17. Mus WAGNKRl MONGOLIUM Thos. 

2 . 1663. 30 miles W. of Fen-chou-fu, Shan-si. 4500'. 

6. 1777. S. 1778. Yu-lin-fu, Hhen-si. 4000^ 

“ Found ill hill-side fiehls near Fen-chou-fu; at Yu-liii-fu 
common in fields upon the river-bank.”— Af. P, A . 

18. Apodemus speciosub subsp. 

d . 1705, 1706, 1707, 1718. ? . 1709, 1719. Near Yen-an- 

fu, Shen-si. .3800'. 

d. 1893, 1894. 1895, 1900, 1912, 1926, 1927, 1937, 1938, 
1943. $. 1901, 1902, 1910, 1928, 1939, 1940, 1957, 1959. 

^l1>untRins 12 miles N.W. of Ko-lan-chow, 81ieii-si. 7000'. 

5. 198.1,1995. 20 mile.s8.W. of King-wu-fu, Shan-.si. 6600'. 

This mouse is another form which seems not to depend on 
cultivation at all. It is found only in those rare spots in North 
China where trees and hushes are nunierous. At Yen-an-fu it 
was only fairly common, hut in the mountains 12 miles north¬ 
west of Ko-liin-ehovv we found this animal ahundant.”— }f.P,A. 

19. ApoDE.Mrs A(UiAKirs PALLimoR Tims. 

d. 1657. 30 miles W. of Fen-chou-fu, Shan-si. 4500'. 

d. 1713. 9. 1717. Near Yen an-fu, Slien-si. 3800'. 

d. 1936. Mountains 12 miles N.W. of Ko-lnn-chow, Shan-si. 
7000'. 

(^uito similar to the typical series from the Shantung Peninsula. 

“In cultivated fields. Yerv rare in this part of China.”— 

M,P.A. 


20. CRK’ETKLrS TRITON INCANrS. 


Thos. Alustr. P. Z. S. 1908, p. 45 iDec. 15), 
d. 1708,1714. 9 . 171.5, 1725. Ytm-an-fu, Shen-si, .3000 

d. 1898. 9* 1945. Mountains 12 miles N.W. of Ko-lan- 

chow, Shan-si. 7000 . 

A paler, clearer grey iwe of the Shantung C. triton I)e Wint. 
External clwmicters as in true C, triton except that the colour 
is distinctly jKiler and more drabhy (dmh-grey) as compared to 
the darker “ smoke-grey ” triton ; the head aiid fore hack pale 
clear grey, “ grey No. 3,” markedly different from the compara¬ 
tively dark grey of triton. 

Skull essentially as in triton^ hut mther more delicately built 
the nasal region, interorbital space, and brain-case all sliglitly 
imri'ower. 

Dimensions of two specimens, measured in the flesh :— 


d. Head and bodv 155 mm.; tail 85; hind foot 25 ; ear 21. 
$ (type) „ 168 „ ; „ 98; „ 24; „ 21. 
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Skull of type—coiidylo-basal length 41 nun.; basilar length 36; 
zygomatic breadth 22*8; nasals 15*7; interorbital breadth 5*4; 
palatilar length 17*5; palatal fommina 7*2 ; length of upper molar 
series 5*1. 

Another fully adult skull only measures 37*3 mm, in condylo- 
basal length, while an example of true triton reaches 39 mm. 
The type skull of (7. triton^ which has worn teeth, is only 33 mm. 
in the same measurement, so that members of this group evidently 
vaiy very much in the size that their skulls may attain to. 

llah. of type. 12 miles N.W, of Ko-lan-chow, Shun-si. 7000*. 

Ihfpe, Old female. B.M. No. 9.1.1.123. Original number 
1945. Collected 3 June, 1908. 

This is evidently a pale inland diy-conntry form of the coast 
C. tnton, 

“ This large Hamster is rare. They usually reside under huslies 
at the edge of some farnifiehl from which they take their foofl. 
I have sometimes found green leaves in tlieir jx)uches, but more 
often they carry some gnun. Their clean-cut burrows usually 
descend veiiically into the eai-th. 

“ Chinese name, ‘ Pan-Tsang-er.’ ”—.1/. 1\ A. 

21. Ceicetultts axdersoxi Tlios. 

cj . 1660, 1664, $. 1658, 1(561, 1665. 30 miles W. of Feu- 

chou-fu, Shaii-si. 4500'. 

d. 1667, 1668, 1671, 1672. 1682, 1691, 1723. 1669, 

1690,1692, 1700, 1711, 1712, 1721. Yen-an-fu, Hhen-si. 3000 
3800'. 

d.lB83. $.1876,1879,1884. Pao-toh-ehow, Shan-si. .3500'. 

6 , 1889, 1903, 1904, 19()5,1906,1914,1922,1923,1924,1925. 
$. 1885, 1886, 1890, 1899. Mountains 12 miles N.W. of 
Ko-lan-chow, 81ian-si. 700()'. 

$ . 1961. Niiig-wu-fu, »Shaii-si. 6000'. 

There is surpnsingly little difierence eitlier in coloui- or lengtli 
of fur between these summer .specimens mid tJiose obtained by 
Mr. Anderson the previous winter, when he first discaivered tliis 
'well-marked little species. 

“ ] consider the grey dwaif Hamster the most abundant mamma l 
of 8han-si and Shen-si. It was common at all our collecting 
grounds within these pnu'inces, with the single exception of Yu- 
lin-fu, wdiere it seems not to exist. We failed to find it in Oi*dos 
also.”—i/.P.J. 


22. CttlCETtJLUS GIIISEUS M.-Edw. 

$, 1815. Yu-lin-fu, Bhen-si, 4000'. 

23. Cricetttlus bedfordi.e. 

Th^87Abs^. P."Z p. 45 (Dec. 15). 

cJ. 1757, 1758, 1773, 1774, 1775, 1801, 1805, 1806, 1808, 
1823, 1831, 1842, 1843, 1844, 1854, 1860, 1861. $. 1731 (in 
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spirit), 1756, 1802, 1807. 1809, 1810, 1814, 1818, 1832, 1833, 
1834, 1835, 1836, 1845, 1859. Yu-liri-fu, Hhen-si. 4000'. 

$. 2003. Wu-chai, 23 niile.s VV. of Niiig-wu-fu, 81iaU'si. 
6100'. 

A small, very slioii-taileil spe^'ies with completely hairy soks 
and pure white helly. 

Hiy.e very small. Fm* soft ami fine, hairs of hack about 9 mm. 
in length, (tenoral colour above drab-grey, becoming on the 
liauks and posterior b.ick more distinctly tlrab (“ ecru-drab.” in 
some cases approaching pinkish buft*”). Whole of under surface, 
lower part of Mdr\s, all four liinhs, and tail pure snowy-white, the 
line of df3marcatioii, whicli runs from just below the eyes to the 
lop of the ha,se of the tail, w’ell didined, moi'e or les-> serpentine, 
4 *onvex upwards at the shoulders and hips, tlownwards on tln^ 
llapks. A ]a*omiijent white patch ovei* eacli eye. Ears of 
nH‘dium size, llioir proectote dark brown, their metentote wliite; 
a wliitish pateli behind their posterior bases. Judins and soles 
comphitely cov(»red with wliite liaii“s, except for a naked patcli at 
the base (»f the pollex. Tail .short and stumpy, about tlu* length 
of the hind-foot, well-huiriHl, completely white. 

Skull smaller in all ilimensions than that of i \ rohdrowilii^ 
apparently the nearest ally of the present species. 

J)imensi<ms of four specimens, Uiken in the flesh : — 

/ 177.3. Head and body 81 mm. ; tail 14; hind foot 12 ; eai l3. 

1861 (t\p<d 77 12; 12 ; 14. 

V 1756). ‘ „ 77 „ : .. 12; 12 ; .. U. 

V 1807. „ 7.3 „ ; „ 11 ; 11-5; „ 12. 

Skull of pe greale.st length 2‘M mm.; basilar lengtli 18; 
gri*atest breadth l.'b2; length of misals 7'7 : intei‘or!>itnl laeadili 
.3*6; brain-case l)r)‘adth lO'H; palatilar hnigth 9-6 ; diastema Ir2 : 
palat d l‘oi*amin;i 3’9; up[»er motor series .>'1. 

Tfipr ln'iditff. Vu-lin fu, Sheii-si . 40fK)h 

01«1 m;de. IhiNl. No. 9.1.1.165. (Iriginal number 18(>j, 

(‘ollectetl 8 May, 1908. 

This v<*rv laoiutiful little Ham.ster, which I have mined in 
honour of the Duchess i)f Bedford, i^ most m^arly allital to tin* 
Nan-Slmu rohorovdiii Satunin,’* witli which it appeals to 
agree in c )l<air and .structure. But it i.s vto-y markedly sm.dlei. 
the typo r)f ( \ rdhorursi;il (stateil to lie young) Inning a hea<l an I 
body length of 90 mm., and ji larger skull througliout, the molar 
series being .3*8 mm. in length. 

The Desert llam.sttn* is a- coiunnni animal in the region of 
Viv lin-fu, where it is found in the sandhills of the <lesert. 1 was 
unable to find tlie burrows of these animals, and it .seems prob.-dde 
that the shifting sainl closes tlieir entrances as soon as the animal 
lias ])assed through. 

“Due sf»ecimen, No. 2003, came from Wu-cliai, 8han-si, a town 

Ann. Mus. Zool. St. \ii. p. 671,11H)2. 

IW. Zool. 8oc.--1908, No. LKlh 
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some 23 miles west of Niug-wu-fu, and situated upon a portion^ 
of the Mongolian Plateau which extends into 8han--si. 

** The Desert Hamster eats millet very greedily. 

“ Chinese name, ‘ Mi-tsang-er * (Misa millet)."— M. P,A* 

24. Microtits mandarinits M.-Edw. 

c^. 1907, 1918, 1929, 1950. $. 1908, 1951. Mountains 12 

miles N.W, of Ko-lan-chow, Bhai^si. 7000'. 

These specimens agree very fairly with Milne-Edwards's de¬ 
scription, and with his type, which I have examined in Paris. The 
species was described from Chinese Mongolia, and its occurrence 
here in Shan-si is therefore quite natural. 

These are the first example's of the true 3f. mandarinm that 
the Museum has receiverl, those from Afghanistan previously 
referred to the speciei^ being undoubtedly (lifFerent. The latter 
are members of the subgenus Phaimi^ya, and have the connection 
l^tween the second and third enamel-s|Mi(*e of the first lower 
molar which is characteristic of Pltymys and of true Phaiomyny 
and may in fact lye taken as equally diagTK)stic of the latter. 
But if this be done, Mlcrotna brnndti and matularhms^ both of 
which have five closed triangles in m,, cannot be consideml 
members of Phaiomys^ and would either be referable to Mict'otvs^ 
in spite of their long fore-claws, or I^atastes subgenus Lcrnw- 
podornya^ founded on J/. hrancHl, should be revi\ed to contain 
them. 

The following are flesh measurements of .If. mrntdarmus : — 

J . Head and bo<ly 95 mm.; tail 23; hind ftM)t 17 ; ear 7. 

5. „ 90 „ ; „ 20; „ Ifi; „ 8. 

“ A rare thing: found only upon the mountain t-ops (7000 fc(‘t)' 
among bushes and grass, or in open fields. Their burrows much 
resemble those of the ‘gray dwjirf hamster’ {C. we 

tiapjr^ed dozens of hamstei's in our endeavour to secure more of 
these voles.’’— 31, P. ^l. 


25. Microtus (Eothexomys) Inez. 

" Thos. Abstr. P. Z. S. 1908, p. 45 (Dec. 15). 
o'. 1896, 1919, 1921, 1930, 1949, 1952, 1954, 1956. ? . 1891, 

1892, 1897, 1909, 1920, 1946, 1947, 1948, 1953, 1955. Moun¬ 
tains 12 miles N.W. of Ko-lan-chow, Shan-si. 7000', 

A small pale-browm Vole with a certain skull-resemblance to 
3f. (Koth**nomy8) viehnoynstcr. 

Fur soft and fine, hairs of luck 8-9 mm. in length. (ienei*al 
colour above a j)eculiar pinkish brown, ratiier broAvner than 
Ridgway’s “ fawn-colour," lined with darker brown on the lie^d, 
and often rather paler on tiie fore-lwck. Under surface pale 
“ wood-brown," the slaty bases of the hairs showing through. Ears 
about the length of the fur, not distinguishable by colour from 
the general tone. Upj»er surhiceof hands and feet dull whitish 
fore claws slightly longer than hind ; so!es wdth 6 pads. Tail of 
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avera^ije length and hairiness, brown al)ove, lighter below', not 
sliarply contrasted. Mamnne 0—2a=s4. 

Skill I w'ith a marked general resemblance in form to that 
of Jf. Diphawgasterf having the same unusually broad interorbital 
region, and smooth unridged surfacje w'ith the angles and crests 
wiarcely' develoiied, not ei'en the oldest specimen showing any 
tmcje of frontal crests. Palatal foramina medium. Posterior 
palate more complete than in that species, the lateral gi'ooves 
reduced to small or minute disconnected foramina, the posterior 
border sijiiarely transverise, running completely across to the 
molars; ridges bounding mesopterygoid fossa running above 
(dorsal to) this |)osterior border, and curving dowm to join it on 
its doi'ssl fisjiect. Hulhe of average size. 

Teeth w ith the triangles tending throughout to be completely 
closed, thus contnisting with those of 31, vielanogaster in which 
they are mostly open. with the usual 5 spaces, 3 external and 3 

internal Sidient angles, and m‘^ wdth 4, 3 and 2 respcjctively, and 
each tootli with a tendency to the development of a small extra 
postero-intevnal angle, \ ery iHfterent to the large extra angle of 
the allied form. narrow, nither elongate, writh five sepamted 
spaces, three external and three internal salient angles, and a 
long posterior lolie. First lower molar normally with four closed 
triangles, and the partly o|>en one in front of them joining the 
anterior ti*ef(nl, but this is soinetimes also closeil, making a fifth 
closed triangle. NT^ either without closed triangles, or the middle 
s^wice se|MnatiHi iuto two. 

Diinension.s of four specimens, measured in the flesh :— 

(< . Head and body 88 min.; biil 31; liiml foot 16 ; ear lO’fi. 
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Skull of type greatest length 23*5 mm.; basilar length 20; 
/ygomatic breadth 15*5; length of nasals (r 7 ; intei-orbital breadth 
4*2; height of crow n from front of alveidus of nr’ 7*2 ; jinlatilnr 
length 10*1 ; palatal foTumina 4*1 ; length of upper molar series 
(crow n n) 5*7, 

J/af}. a.N above. 

Adult female. B.M. No. 9.1.1.188. Original number 
1892. Collected 28 May, 1908. 

This intei*esting little Vole would appear to be most nearly 
allicMl to M, {Eothenomys) vieh(i4ogmter, but diflers strikingly in 
the closure of many of the dental triangles o[)en in that animal. 
Its ])alate is nls») much more complete ]K>sterii>rly, and its foi*e 
instead of its bind claw's are slightly the longei*. 

Jn colour M, ht^z is also uui(|ue, its peculiar pinkish-brown 
colour lieing (piite unlike that of any other A^ole in the Museum 
collection; iudeeil, owing to its coloui-, it w'as mistaken for a, 
“ Iledhack’’ by Mr. Andei'son. 

In the mount4iin.s N.W. of Ko-lnn-chow’, Slmn-si, this Redback 

62 * 
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was found ratber common in the bottoms of certain naiTOw, 
wooded and bushy gullies. They, in company with Apodenius 
sjyeciosiis^ buiTow in the soft loose soil beneath the bush,” — M. P,A . 

26. CrASEOMVS SHANSEIUS Thos. 

d. 1931. $. 1932, 1933, 1934, 1935, 1942. Mountains 

12 miles of Ko-lan-chow, 8han-si. 7000'. 

Pmctically topotypes of this striking species, described from 
Mr. Andei\s()ii*s previous collection. 

The summer fur is hanlly shorter than that of winter, and is 
quite similar in colour and texture. 

“ Much less common than the bust, but like it found in the bush- 
overgrown gullies and canyons.”- M,]\A. 

27. Myospalax fontaxieri M.-Edw. 

S. 1733. Ordos Desert, H miles N, of Ching-pien, 8hen-si. 
4900'. 

J . 1916. Mts. 12 miles N. W. of Ko-lan chow, 8hnn-si. 7000'. 

d. 1966, 1973, 1997. ?. 1965, 1996, 2001. Ning-wu-fu, 

Sluin-si. 6000'. 

d. 1988. 5* 1980, 1994. 20 miles S.M^ of Xing-vvu-fu, 

Shan-.si. 6600'. 

These specimens all .agree in possessing some evidcuict* of tin* 
white face-markings figured by Milne-Kdwards in his tyj)e, but 
believed by him to be inconstant. He may have mixed up with 
M.fontaineri exam[)h\s of the next sjsecies, in wliicli the white 
crown-streak is r.arel)' pri'sent. 

Specimens of the remarkahh* Mole-rats of this genus ar(» 
exceedingly rare in Museums, so that this line series of a species 
new to the Museum, and those* next referred to form a most 
valuable accession to the Museum collection. Jn adelition we have 
lately received from Mr. K, H. Howell some examjdes of 
M.psihirus M.-Ed\\., so that the Museum now posse.sses examples 
of eveiy describerl species of the genus, incimling really good 
scries of the two now ohtiained. 

28. Myospalax caxscs Lyon. 

MpoUdpii cansiis Lyon, Smiths. Mise. Coll. 1. [). l‘»4, 1907. 

$. 1729,1730. \>ivan-fu, Shen-.si. 3000'. 

d, 1794, 1795, 1800, 1811, 1816, 1817, 1819, 1821, 1828, 
1838, 1849, 1850. ? . 1751, 1791,1796,1797, 1812, 1820, 1822, 

1827, 1837, 1839, 1840, 1841,1847, 1852. Yu-lin-fu, Shen-si, 
4000'. 

This species differs from the last mainly in size, the largest 
skull, which agrees closely with the figure given hy Mr. Lyon, 
being 45-3 mm. in condylo-basal length. Face-iuarkings are less 
developed, only five out of 28 specimens having small frontal 
streaks, while the biifiy nose-fuvtcdi is small and often almost 
obsolete. 
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111 this series there is a marked difference ]>etweeii the sexes, 
the male skulls being markedly larger, more rugged and heav ily 
ridged than the female. Mr. J^yon had stated that his specimen 
was a female, Imt on my sending him a pair of tlie present series 
for (jomparison, he lias been gooil enough to inform me that the 
male agn^ed precisely with the type, and that the latter was 
evidently wrongly sexeil. 

This small nulent mole is rather common, for traces of it, old or 
now, may be found in nearly ev(u*y field in thos(i j)arts of Shan-si 
and Slum-si vi.sited. It is, however,difficult tf) trap ; wc secured 
the present scries chiefly })y hiring peasants to dig tlie animals 
out and bring them to us. [u walking on the surface of the 
ground the rodent mole turns the long claws of tliefore-feet under 
the soles and walks U[)Oii the hacks of the claws; they make hut 
alow progress. When friglitimed or angcriMl this animal utters a 
pecailiar litth* sf|ucal. We had many live ones in the (^mrse of 
our work at Yu liii-fu and elsewliei-o, hut did not find them 
inclined to ].»e Sii\ag(^ 

<Jhine.se name, ‘ lla-wliei^ or ‘ lla-lao.’ —.1/. P, A, 

29. Diim’s sowLUBYi Thos. 

S . 1743, 1744. $ . i 745. ()rdos 1 )esert, 30 miles W. of Yu- 

lin-fu, Shen-si. 4700'. 

o*. 1750, 1752, 1753, 1755, 1760. 17()1, 1702, 17(>3, 1704, 
1705, 1700, 1708, 1770,177J, 1772, 1770, 1782, 1783,1784,1785, 
1787, 1788, 1789, 1792, 1824, 1825. J. 1749,1754,1707,1780, 
1793,1820, Yu-lin-fn, 8hen-si. 4000'. 

iJipKs Hotvprhiji was obtained by Mr. Souerby at Yu-lin-fu and 
described in a s]>ecial paperit is the fir.st three-toed Jerboa 
discovcriMl in the Far Ea.st, the five-toed AUdcUiya monyolka 
having been hitherto the only known Chinese Jerboa. Reasons 
for the separation of the genus Iflpns from the earlier Jacultfs are 
given in the jiapcr quotetl. 

'The species is probably chai-acteristic of the Ordos Desert and 
its vicinity. 

“ Inhabits the .siiiid-dunes.” P. A. 

30. Allac rA(t\ MoxooLK'A Radde. 

d*. 1978. Ning-wu-fu, Shan-si. 0000'. 

“ Inhabits the loess plain near Ning-v/u-fn, wdiere its tra(‘ksare 
fairly plentiful. On the platt*an west of Ning-wu we siiw ti'aeks 
which were probably made by this animal, hut we weie unable tf) 
identify its burrow, and could not secure a secoiul specimen.'’ — 
M. P. A. 

31. LEcrs swiNiioBi srBLUTErs. 

Thos. Abstr. P. Z. 8. 1908, p. 45 (Dec. 15). 
c^. 1074,1081,1096. 1086. Yen-an-fu, 8hen-si. 3000'. 

* Ann. Mag. N. H. («) ii. p. 307, 1008. 
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<S . 1735. Ordos Desert, N. of Ching-pien, Shen-si. 4900\ 
cJ. 1759 (young), Yu-lin-fu, Shen-si. 4000'. 

A pale race of Z. swinhoeL 

General colotir throughout, of head, body, and chest-band, much 
paler than in time swinhoei, neAv ‘‘pinkish-buff’^ of Ridgway, 
instead of the richer colour of swinhoei, which approaches 

ochraceous buff.” Sides of immp with a greater tendency to the 
development of giey patches. Other chai’acters as in true 
swinhoeL 

Dimensions of the type, measured in the flesh :— 

Head and body 460 ram.; tail 91 ; hind foot 111 ; ear (from 
notch) 95. 

Skull—greatest length 86*5 nim.; basilar length 70. 

T^/pe locality. Southern <)rdos J)esei*t. 

7\i/pe. Adult male ; B.M. No. 9.1.1.261. Original number 
1735. Collected 14 April, 1908. 

This Hare is a pale Oi-dos ])e.sert race of L. strinhoei, which 
i*anges in its normal form from Chefoo and Nat»king westwards 
to Southern Shen-si. It unfortunately happened that the ty|)c 
specimen was darker than has since proved to he usual with 
Chefoo specimens, and deceivcal therefore by the descrijdion 1 
gave of it in 1894, hefoi*e any of Mr. Anderson’s s|>ecinH‘ns had 
arrived, Prof. Matschie has recently distinguislu'd a Hare from 
Hing-an-fu, Southern Shen-si. as Lf'pvs JilcJmeri, His description, 
however, quite fits Mr. Andei son’s to|)otyj)ical series from Cdiefoo, 
and I think there is no iVmht L,Jllchnn'i should he'referred to 
/>. sirinhofii. 

I regi’et that Prof Matschie should have becui led into eirorhy 
ray description of what has since ju'oved to 1 m) the ahnoruml colour 
of the typical speciimuis. 

With regard to his L. stetj/ffcnini from Kiau-chow, I woidil note 
that a certain propoi tion of the speeiinens of 7/, strhihof l, other¬ 
wise indistingiii.shable, show the j)ecnliar light s]>eckling of the 
upper tail-surface whicli Prof. Matsehie us«‘S jrs a juhuary 
character. One example from (diefiM) shows this very clearly, as 
<loes another from Tung-c^iow, K. of Peking. 

Ib\ Hat unin has recently’*' described a munher of Hares from 
Central Asia, hut 1 cannot lind any anxmg them similar to this 
Ortlos Hare. 1 note, however, that his A. fiorn Kam, can 

hardly escape being the same as L, HechnenenHis dt^ Wiiit.f, almost 
from the same district, of which he makes no mention. 

“ This is the coininon 1 Iai‘e f>f Cliina. Altliougli s)H*eiinens were 
taken at only two localities on our long journey, they weie seen at 
all stages. They liv<‘ generally wherever there is cover. In the 
Oitlos, north-W('st of Ching-pien, and in the mountains near Ko¬ 
la n* chow they wo)*e exceedingly ahiindaiit. 

“ Cliinese name, ‘ Tu*tzi.’ ”— J/. ]\ -1. 

Ann. Mus. St. JVtnsb. xi. p. lOlMl. 

t r.z.s. ismbp. 57«. 
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32. OCHOTONA BBDFORDI. 

Thos, Abstr. P. Z. B. 1908, p. 45 (Dec. 15). 

cJ. 1(373, 1680. ?. 1687, 1(388, 1697. Yen-an-fu, Shen-si. 

3000'. 

cT. 1915. J. 1944. Mountains 12 miles N.W. of Ko-lan- 
chow, Hhaii-«i. 7000'. 

d. 1967, 1969, 1974, 1975,1976,1999. 2 . 1962.1963,1968, 

1977, 2000. Nin^-wii-fu, 8ban-si. 6000'. 

A Pika allied to 0. dramrlca, but witli larger bulte. Size 
rather larger than in O, danurica, (leneral coloui al)ove of 
siuntner specimens pale wo()<l-brown, tending to ochraceous-bufly 
on the sides of the neck, the under surface approaching pinkish- 
butf. Wiliter specimens rather paler and greyer. Patches behind 
e^irs inconspicuous, ochraceous-bufi*; ears with their })roectote 
black proximally paling to dull biiffy terminally ; metcntote bufiy ; 
li|*s and chin wiiite, without <larker markings. Hands and feet 
creamy or bufiy alxne, the long hairs of the palms and soles 
whitish brown. 

Skull with the, general characters of 0, daintnca^ the tyjje 
of the siibgenus (khatoua (se«‘ below), but larger, less strongly 
convex on the forehead, with the brain-case larger, broader, and 
running out to more definite postero-external angles, ami the 
bullie \ei'V marked!}' larger, j>erJjap.> the largest in the genus. 
Molars hroa-der. 

Dimensions of ban* sj^ecimeiiN, measured in the flesh : 


{. Head and body 192 mm.; him! foot .‘10; ear 19. 


J« 

19*’ 

,, , «, 

.31 ; 

„ ji) 

? (tyjH'). „ 

185 „ ; 

.31 ; 

o*> 

,, -- 


175 ,, ; ,, 

32; 

21 

Skull of type - -greatest 

length 44*2 mm.; 

basilar 

length 


zygomatic hn‘jidth 21 ; length of nasjils 15; inteiorhital breadth 
.3-5; hieadth of hrain (*a.se 17*4: palatal foramina 12*3; ohliipie 
diameter of hnlla* in j»lane of hasioccij)itaI 13*5; length of u])pej- 
to!»lh-st‘ri(‘s (abeoli) S’5, 

Tijpe lo(*alitv. Ning-w*ii-fii. Shan-.>i. 6(HU»'. 

7)//;^. Adult female. 15.M. Xt». 9.1.1.278. Original number 
2000. (Vdlected 2.3 June. 1908. 

'rhis Pika is very nearly allioil to the Siberian and Mongolian 
(), daiiin'hui^ which it closely iv>emhlc.s in colour, hut is di.s- 
tiiiirnislied by its ialher largcj* sizt*, much larger bulla*, ami broader 
molars. 

With reganl to Ucholoun /itftaitjensiti Mat^ch., from Western 
Kan-su, Ih-of. MatM*hie has been g<x)d enough to send me the 
dimensions of ils bulhe, and these ap|>ear closely to agree with 
t hose of O. (htuttnca.wwd are therefore markedly smaller than the 
unusually huge hiilhe of O, hedfordL 

I hav(^ naimxl this fino ami distinct .species in honour of His 
the Duke of Bedford, K.d., the impoiiance of whose 
4 issistanee in the exploration of Eastern Asia is indicated by the 
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fuel that the type-specimen is Ko. 2000 of the Mammals collected 
during the Exphmition. 

At Yen-tiu-fu w(! found tliese animals about a few huslngrown 
biiiying-groTinds in the main valley. They proved to he very shy, 
for after trapping a few we suddenly found wo could catch no 
more. My belief is that the remainder of the colony <leserted the 
place. North-west of Ohing-pien Mr. Sowerby found Pika,- 
buvrows again, but we secured no additional specimens till wo 
re?u‘hed Ko-lan-chow, Shaii-si. In this locality wo did not find 
them common, but in the vicinity of Ning-wu-fu they are fairly 
ahuiulant. No. 2000, taken 2d June, contidiied four young with 
hair, and evidently about to be boj*n. 

“'Ohiiiese names: ‘ Ti-tu '=i<lronn<l-Hare (at Yen-an-fu); ‘ Hao- 
tu’ = Rat-hare (at Ko-lan-chow).” 

In a previous j)a])er^ attention was called to Ihe confusion 
wliich laid followed from the giving of two names, 0. (Hjotoim and 
0. to the same animal by Pallas ; and it now appears that 

this confusion has further resulted iii tlie naming of Mr. Lion’s 
suhgenera t being inaccuvat(\ The hitter had assunu^tl that ihe 
animal described by Waterhouse as ogutoua w.as really 

Pallas s species of that name, and conHe(|uently called the siib- 
genns to which it belongcMl the typical Ochotomi Link, based on 
Pallas’s animal. As already note<l, however, Pallas’s o*j<tionft 
was the same as his e^irlier (lafnirira^ and this is one of the species 
assignable to Mr. lyon’s Coi^othoa, .so that tla^ latter name Ix'comes 
a synonym of Ochoiona, 

The nomenclature of the subgenera would therefore appear to 
be as follows: - 

1. OciiiOToxA Link. Type, (). (huufrica Pall. 

Conoilioa Lyon. ,, (). rofflet Og. 

(Incisive and jxilatul fommina luiittxl, oiXhi.) 

2. Pika Lac. 1799. Rjdl. 

Layomys G. Cuv. 1800 (nee 8torr, 17H0). 

TyjK?, 0. alpiiHi Pall. 

(Incisive and j)alatal foramina separate. Frontal oiitlino 
not abnormally bowed.) 

d. OooTOMA Gray, 18()7. Type, O. pulkisi (\vi\y. 

(incisive and palatal foramina sejiarate. Frontal outline 
abnormally bowed.) 

The last-named also includes O, Imhmmis Guntil. 


dd. OciIOTONA SORELLA, 

Thos. Abstr. P. Z. S. 1908, p. 45 (Dec. 15). 

$ . 1979. 20 miles 8. of Ning-wai fu, Shan-si. (5600'. 10 June,. 
1908. R.M. No. 9.1.1.279. Tm(>. 

A very small species allied to 0. cansa Lyon. 

* P. Z.S. 1908, p. 109. f SinitliH. Misc. Coll. xlv. p. 4JJ8,19U4. 
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♦Size even smaller than in 0. mma. General colour brown, 
rather darker tluin Ridgway’s “ broccoli-brown/^ a liglitcr jiatcdi 
acroHS the nape. Under suiface rather lighter, soiled cream-buff, 
a more ochi*aceous-buffy area down the centre of the ])elly; the 
slaty hises to the hairs showing through; sides of neck more 
tawny. Ears blackish grey with wdiite edges. Uppei* surfaci* of 
hands and feet cream-buff, their thickly tuned palms and soles 
slaty browniish. 

Skull most like that of 0. cavsa^ as figured by Lyon*, ])ut 
upper outline is more convex, the nasals are long(*r and narrovv(‘r, 
the palabil foramina are more widely open, and the bulla* art* 
markedly smaller. 

Dimensions of the ty}5e, an adult female, measured in the 
flesh : - 

Head and luxly 140 mm.; hind foot 27 : ear IH. 

Skull--greatest length .*16*4 mm.; basilar length 29; greatest 
breadth 17; nasals 11*8 X 4 ; interorhital breadth 4 : bieadtli of 
hmin-case 14 ; height of crown from alveolus of nr 10*7 ; diastema 
8; ])alata.l foramina 8*8x4'.*!; diagonal length of bulla* 9*2; 
length of upper tooth-seri(‘s (alveoli) fi*7. 

Hub, ami Tt/pe. as above. 

This little Pika belongs to the O.pnsiUa group, and is no doubt 
mo.st nearly allied to Mr, Lyon’s O, cansa^ from Kan su, of which 
the Mus(*uni possesses a sfxjcimen fixmi the Province of Sze-chuen. 
It differs, how'ever, in the skull-characters above detailed, and 
clearly cannot b<‘ lefericd to it. 

“Tlie single specimen w'ax taken hy Mr. Sowerby in a w ood upon 
an abru])t hillside, where this, and probably another, had its 
buriow'. The burrows, which were long and intiicate, were 
suhstxjuently dug up without another specimen lieing found. 
Examination showed Ko. 1979 to be an adult female, witli the 
uterus iudi<*atiug that young had recently been bom, and the 
luainmary glands .secreting.”— ^f,P.A, 


* Smith.**. Mjnc. foil. 1. pi. xv., 1907. 
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7(50. 

r h/ipfuiff, 7(52, 702, 
i itriarea, 702, 700. ; 

ifanvfitiif 42(i. ; 

Ascandra 
lUfHforiUy 4.50, 
fahufa^ (iOO, 070, 072, ; 
070. I 


A sound ra 
pantsf 7‘50. 

Asoetta 
hlfmca, 428. 
cor(ffC'‘a, 7(52. 70'5 
p/'i aionUffl i.>, 4*i‘ 5. 
spitumt. 4.50. 

Ahtulu 

nup rritnrt. 401. 

A teles 

melanorho', .577 
Atdiieodus, .50.5, 0t)4. 

sv'itnUrntan vs, .58( J 
Atdtteopbilu^ 
vf‘s/niides, .522. 


IJembex 
ii()'ijrot\s .5iKi. 

< nd/natt/tn'ints, .502, 
JlavtU'ons, .50,5, 

.502. 

Jfurafn^ ,5o2. 

/(ft irafi'^, .502, .5(».‘>. 
.500, .504 

jKi/iitn/a .5((.'». ,504 
pff /(ttijff .504, .50.5, 
rtrpfor, .502 
sdttssiurt, 504. .50,5. 
irtdfnitft rdj .504. 

/tth> rr,i/trf/tfi ts 7>02 
.502 

rttntda/c^, ,502. 

lA'tttMigia 

ofMt/f,{\i)\, 002. 
Horklniusenia 
ifufacttiti, 722. 

ttidn vSj 020. 

Botlina, gen. nov., 
(>77. 

chputteHu^ 077, 078. 
Box, 4:12. 
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limcbiiiin 

mimcopa, 727, 

sertalts, 727. 
stencti^, 727. 

Drad} pus, 571. 

Drevic(*|>», 670, 681, 682, 
686. 684, 68S-(i04, 
f<04. 00;i, ^M)1, 1)07, 
000 016, 016. 017, 
022, 036, 064. 

rem(roiiH>>, 686 , 687 , 

016, 018 

BiicHpr.i, 

dav/rfit, 800. 

Bucfulat rix 
poriJimi^, 767. 

Budorcns 

stnrnsis, 70,*). 708. 
/cut-u'olor, 705, 71 Ml, 
707. 800. 

— thitvhrlli, 705. 

- 705, 
706. 

— V'hiiei^ 708 
fihffivffta, 707, 708, 
802. 

Bufo 

a^idenioHtt, 787 . 

vaUmUH, 788, 020. 
ohvttrenH, 787 . 
siomaiicm^ 787. 
munutranuh, 787. 
valhaii<p, 786, 787, 
788. 


OacoetMa 
adufitaua, 726. 
hrdra»ii», 722. 

Cullula, 011. 

Cun is 

dnipo, 780 . 

lupus (H'hilieusis, 967. 

Capra 

mppaocros, 783. 

Capieolus 
Mfordi. 64.5. 

<"a'//}'c(dus, 64.5. 
pjtpurgu.^ ()45. 
iuimhauicHs, (>45. 

Caproiin> 

thomratus. 784. 

Cap ulus. 848. 

Castor, 564. 
sp., 661. 
alhicus^ 6i,62. 
haltiPus, 662. 664 
camdrusis, 6»60, 690. 
europmts, 632. 
fiber, 061, 662, 663, 
664. 


I Castor 

I gallxte, 662. 

I plicMhus, 660, 031, 

I 632. 

rhfnhninSy 632. 

CaHiiariiis 
ausfralh\ 481. 

Cebus, 576. 

I Ceinoria, 874, 880. 

I Ceiitotes, 592, 506, 507. 

' ccaitda/uSf 560, 570, 
572. 

, CejjbalnpbiH 
} grimmi, 5.51. 

' 'inelauorheuK 785. 
i 0i^ratopbr>s. 898. 
j Ceratopbyllus 
. aiidersoui, 628, 620. 

, (tnisus, 627. 

, (ngu>, 627, 628, 

I V»20. 

I hiruudhi'i<. <il7. 
i iudtufes, 628, ('»20 

' tuch)', <»27. 

smiroruhi, <>27. 

1 CVrceris 
I 471. 

, aui>tra/is, 476 . 

mcxpectu, 460, 5.35. 
i lahcculafa, 469, 470 
muUufutfata, 460, 

471 

' pr<t‘dut(i, 472. 

veuubta, 476. 

, Cercoc\tonu.s 
I / on f e.i u>, 550. 

' Cen‘ol#*pt(*s 

i’iiudivolvidus, 571. 

, CeriMipithpcus 
, df'nti, 786 
jUirtdus. .537. 

, ppf/ert/flirub, .537. 

> — ru forindiii, 567. 

fvfuvxridts, ii'St. 

Ct* roll! it m 
axuphichnui, 755. 
glandularis, 75t>. 
Idirojiis, 75)5 
! prdi/vfis, 75.5. 
bpdodesnni, 754. 
spoiwi, 756. 
strofhnuidvs, 754. 
iifrindditra^ 756. 

Cerviis 

duvaurelli, 784. 
pygarquH maufsidi/tri- 
rus, 645. 

Clnetopsylla 
g/obiccps, 628. 

Cbalinolobus 
gmildiy 780. 


Cbeirugaleus, 696. 

coqnerelif 577. 
Chinchilla, 58t5. 
limigcm^ 699. 

: Oliirouiys 

madmjfasrariensiSf 694- 
702, 785. 

Clmdsigoa 
ki/ps?bi(i, 030. 

(UuEropboii 
lunhidus, 541. 

I Chrysothnv, .506, 508. 

sent re Ub, 572. 577, 

! 604. 

I CiUdlus 

al<ischamru.\ 071. 

niohijolirub, 070, 071. 
— imbrnfn,s, 970. 

(thbcurub, 971. 
umhmfub, 971. 
(3atbriua 

bbtiHv, 465, 4J48, 4o9, 
440. 

chdhrus, 666, 67ti, 

r>71.67('. 

voniorfa, 465.662, 6t>6, 
667. 671-67(». 

“ bpinosi, 467, 468. 


contiira. 

467, 

Ii65, 

t»70. 



duruimi, 

465, 

4:uJ, 

467. 




pnmonhfdii-, 465, 466> 
440. 

Cliinuflpris 
si’findens, 786. 

(’otrothnnisles 
robusfub, 786 
Cii’Idgen^s 

/tacfi, 587. 

C'ticndu, 04(>. 
t’oesyra 
bfdftidias, 761. 
Culeojdiora. 766 
Coll\ nocinrla 
hunnonira, 786i. 
ColumlMi 
a'big id arts, 785. 
Concbylis 
ofrtranu. 722. 
('t)nepati»8, OOi. 

, Conothon, 082. 

1 Ci»sTnopteryx 

baeirophoru . 766, 

‘ taMlana, 766. 

. Crabro 

' biviffafus, 564. 

I cincius, 531, 565. 

1 coiiqbthniiis^ 566. 

I doddii, 529. 
j hebetesi'enSf 5J30, 
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Orabro 

•^*52. 

{mihmrtm, r)82. 
palitans, r»34. 
p^rltrifinB, r>20, r»3r). 
pr(h<opoi(h'Sy r>28. 

(nci>loi\ 0*24. 
(Jihnpiluin) 

( . ) conafor, 5*2(> 
fW/i('hii, r>2f>. 

(—) idiinenii, r>27. 

(—) .V2.3. 

(—) .V24. 

^j ifii'nh>i\ .‘’)24. 
IVsvtoonjys 

'ir<fuhi»> r>43, (144. 

(U4. 

tmi, 

(tmhrf'Ont^ ^>42. 074. 
h>‘df>>ri(uf. 074. 
da hf'ooi t'i, (*>43. 

///•iV//*'*, (H2, 0>4. 
lo}nin'(iiid(ilU'<, (>42. 
(U:; 

Hru}^, (»13 
nihia'nV''f\*< 07i>. 

073, 074. 

— 07.*>. 

ji/rhi niiUi. 7*20. 
•C’r(t(*i(lu»M. 7»41. 

HM ('if' (»30. 

OiW'vtl’i'lui'* 

[<(;>,ui/his, 312 
(’n|)t 732 

tujijrtra, (*24. 

(»24. (‘>*20 
(’U'T\onsvlhH 

,fnnphiUf<. (V23, (VjO. 

rhvtn'' (►7(*i o<< 

li7S. 

P'H 'th (Itr! .)7(>. 

(\clopltorii- 

OlO. 

i\ ,*lo»^tonui, H81. 

Culm 

72(b 

pynimm'ta, 721. 
nftiiuJofff, 72*3 

<3 uirtis 

r»r»3. 

<'y!U>lMys 

* lt(d(>nrififit{<i. 384, 

.385. 


Da sy prod ft, 58i). 

(((fufi, r>S8, 580. 
pnnvioia, 588, *>89. 
Dayvixis, 57U, .392, .39.3. 
vrfhroms, .391, 004. 

J)a!»yuri»8 

hallnf'atm, 794. 

t/i(trroitri(s, .308. 
tunridoftif^, .3(‘>8, .369 
iHdVfffei. ri()9, 0(H), 001, 
002 , 7 (K) 
unanKii, ,3(>H. 
rfrenunits, 5(»0, 001. 

l)nws<iiii«*ll«, 812, 813, 
817. 

Deifniira, 812 . 

DeiHlrolagus, .36.3. 
ht'/iur/ff, .3(i7. 

.307, .368 

I) i*4mye“ia. 811, 81*2. 

J) iJKl(‘ino(li)n 

itrfK'hylmi'ot (3 1- 
hroff’i/t. Oil. 0)12 (*13, 
014,010,017. 
t'ldojif^phou //.s 01.3, 

017. 

on, 010 . 

ffl Oil. 

.302, .30*;. 

OOl'. 

f'n .309, .37.3 

I)ii)li\ l]o3t‘^ 
h(t, <ff‘ini, SOO. 
Dn»lnj»*']ma 
/) /* /011 
(ir)iain 91 I 

])jpu'. 00.; 

Ai (>'• rhiji 070 

Doroi idar.. 

pulfuf'd'if 0.30, 0*10 
Dra^nn.MUfli.i. gen iiov , 
720 

jh'iHftdit, 72‘». 

un'^/ndt'* 02'>, 

^o^)es 

h ndt'li if>. .»4l. 

Ecco|wis 

ncr>M'Ot,hU(, 717 

Kell ulna. .374, .37.3, .3'.V0. 
nt’dii/Ifioff. 704. 

783 . 

K»4inmbi*K.^UK 

orhicnfur'tA^ 0.37. 
Ki’lnnus 

rAt'tdi‘Htv<, 640, 6‘>(K 
(*5l. 0.32, 653, 057, 
(;00. 601. 
tmh. 0)57. 
b'irn, 944. 


' Klfielii'.ta 
' crocny(f^(r(i, 733, 

. Knanuoina 
I hat radio pa, 718. 

I Kiigyslnuia 
j raroliitcHAc, Oil, 
EplivstHi’M, gen. iiov., 

I ‘72-1. 

! dicntta, 725. 

; Kjneepliala 

i p>frfho(j(f>tra, 734. 
E)»inm(;tis 

ita‘fa:ona, 7^>0. 

! Kjiijilirnelis, gon. r)o\., 

! 732. 

I pha'n/rf^. 732. 

; Kpd'iinplionjs 
; r, jip/urns, 538. 

EpoPNfta, geti nov..728, 
/arhalra, 7*J0. 

Kquus 

020 784. 
hcnuiffiK" <84. 
l‘]nnaceii*^ 

\lr(lf(ahi<-, 00.3 000. 

hai)cni‘i<, 000 . 

hinfhi, OiiO, 007. 

Hi tad no, 00.3, tHil). 

ortfufditA, 00(). 

000 , 

Krithizuii, 040 
Ktlunia 

7.32. 

lMieof*uu\ 

h'lirnpfero, 710. 

KutaniiaN 

a^<iafin<'> '.*0)8, 

— tnff'i'i 9l>9. 

— ttrditiidf'^, 908, 070. 

_ . 90.*;. 00". 
/nanfu'i, 008 
rrrr^dli,., 9,;s, 000, 

070. 

(>40, OO*', 

9t)9,070. 

vfhf >?>/.*•. 008, 970. 
Evere*.. (>77 

Kx<Mpns. |,‘)7. 

Kelis 

a lira fa, 43)3 
cidajaia, .353. 
ra/nA, 007. 
dff l.*i3. 

coffiau, 434 
dihO t H icaaorum . 433. 

, A«. 4,31. 

/ihuftpinA, 803. 
ft i'caia, .3514. 
onra, 78.3. 

} pardffs^ 431. 
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Fdi» 

nerval, r»41 
eomlfficft, 
temmiacki, 438. 

— dominicanonuif, 
484. 

— MUchelli, 48ii. 
ti^ris, 898. 

— mongoliea, 898. 

— uigm, 891. 

— eoudaica, 785. 

— viigu/a, 89J. 
virgofn, 898. 

Fiernsfer, 482. 
Fissurellti, 844, 848. 
Fuiiainhulus 
pennantii, 713. 
FimiMfiurus 
cepapi, 543, 544. 

— siudi, 643, 544. 

Galago, (i04, 702. 
rrasshwtdufrt, 578. 
garuHli lilt 9,, 702. 
(franii, 587. 
mohofi 587, 538, 579. 

mnnnamhicm, sVi7. 
GttUo’a, 1*44. 
harharu, 952, 954, 95,"i 
9,57. 

Onlictis, 700. 
harharu, 9,’)2. 

V if tufa, 952. 
Oecaivinucus 
tniframt, 900, 9G2 

‘908. 

jitcqHfmoHfii, IKK), IKil, 
902, 

OrhiU 

rn/'p/ielfi, 570. 

Gelefhm 
arofrian, 725. 
trinigiiin, 72,5. 

Genet ta 
fcfintt, 542. 
lelfihfp, .542. 

India, ,542. 
jHirdina, 890. 
rnluqtnona, 511, .542, 
.571 

nrHfgafPiiFis, 542, 
figrnia, 542. 
za adtet^Kcna, , 5 - 12 . 
GeniodosMis, 905. 
Gerbimi'* 
mi maqvrnaU, 548. 
Glveiplnla 
fafnfroi/s, 75 ^ 4 . 

Gobina, 482. 
Ooinpbi»guathus. 612, 
615,010. 


I GomphognaUiufi 

! 611. 
polgphagitSt 014. 

Gctrytes 
cvgnorum, 500. 
decora/uH, 500. 
dubimiayit 496. 
freiivhii, 501. 
icarioides, 458, 499. 

I ImidfUne, 498, 636. 

I ornaim, 600. 

' mvqmiioienfus, 497, 

* 499.63.5. 

thorancHs, 498. 

Qranteesa 

, iniimrticidaia, 460. 

mnplex, 435, 440, 447, 
448, 4.52. 

::aii:il)ari», 4.35, 449, 
4.50, 461, 452. 

Grantia 
i'ihata, 062, 
intermedia, 767, 770, 
771,782.^ 

Iithcrona, 757. 

Graueuli$ 
mental 783. 

Grisim, 953. 
fnrax, 951, 9.52. 

Gnancha 
Idanrha, 438 . 

GyniiKidartvlus 
miliuni, 784. 

’ Hieniatopinus 

npinniomn, 704, 711, 
712.716. 

Hifniogreganiia, 703, 

718. 

Ital/oiiri. 715. 
pirali, 714, 

Il‘ali(.tw, 816, 827, 874. 

tiiherralata, 88?!, 

ITapale, 593, 598. 
alhividlis, 697. 
juniivillata, .577, 697. 

llapaleiiiur, 096. 

IIa])»ifera 
g! chat a, 751. 
mrlicerin. 750. 
ofhroptila, 749. 
pardulea, 749. 
neptira, 750. 

Hurpactoplulua. 457. 
orator, 460, 461, 635. 
Idndor, 469. 
hdilii, 4.59, 461. 
etdndavhnm, 469,460, 
461, 462, 46:5. 
mlratm. 460,461. 
tricolor, 402, 636. 


Ilatteria, 597. 

Helicina 

japonica^ 822, 823. 
Helietia 
mentaliet 949, 
jiersomta, 700. 
Helix,'813. 

Hem latter 

' Imtnenm, 067, 668. 

I Ileiriifliit, 894-934. 

! guttatum, 894, 899^ 

I 901, 906, 908, 909, 

; 914, 917, 919, 920, 

! 92.3. 

I Ilerinetia 
I illucens, 809. 

j Hcrpestes 
' gracilk, .568. 

j — rnfesrens. 643. 

I ornatns, 64.3. 

j ruddi, 6.52. 
j Hetm>j>eg!na 
I imlnn gardii, 4:15, 4.53^ 
006,671.070. 

Ilippoj Ota m lie 
I amplnhtuH, 551. 

I Hipposidrnia 
coffer, 5.3'^, 552. 

Hydra, 851. 

Hydrocena, 812. 
llydroclui*ni«, 004. 

rapghira, .587. 
IlyclroniyH 

(hrgmpmfer, 789, 790. 
— regime, 788. 789 
fulvolaratan, 7IK). 
falvo’Vcntcr, 71K). 
irma, 7t)0. 
teacfgaster, 71K). 
hifrilla, 71K) 

Hyloluitea 
aqilh, 029, 

Hytoeb(jprii3, 940. 
Ilyojirora. gen. nov., 
7.5.3. 

cry modvn, 7*54. 
Hyoaloltt, siibgen. nov., 
7.30. 

llypsipr^mn lie, 59.3. 

ritnirtilitn, 508. 

, gaimardi, 568 . 

' Hyrax. 678, 574, 596, 
605. 

capenm, .570,579, 681, 
582, .584, 004. 
Hystrix, 940. 
erhtuin, 574, 698. 

I let onyx. 948, 9.51, 95:i. 

capeum, .571, 947 

i 9.M. 
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IoU)nyx 

lihi/ca, 047, 05«. 

Indrii, 579, m, 889. 
Iriotbym, gen. nov.,730. 

melmmjma^ 780. 
Isondoii 
maerofimts, 71M. 
nhmtlun, 788. 

788. 794. 

Jaculua, 970, 

Karyolyana, 714. 

Lacerta 

ch/oro(/asier, 9,‘M-0?J6. 
praticoh, 98.5. 
iaaricn, 985. 

Lagonija 

iHfofona, 98-. 

Lago)>UH 
H'iifirm, 715. 
Lauorclicftte!* 

riDtaptri/lftfftti U'i('h~ 

aT(Ui, 798. 

— fxillidior 79.‘J. 
lingostoinns, 574. 
trK'hodm f//h(ff, 570. 
.58.5, im. 

Lniiiu 

Vff'HffHft, 8(*9. 

Larni 

an^trali^ 474. 
^dirvaonfda, 475, 
i rai^sifHS, 475 
femnraia, 478. 
mansfU'fn. 478. 
t)H'iniaA\ 478. 

478, 474. 
fHH'ificulruw 474. 
rufif 478. 

474. 

Laaiin od<iiny«, 97(). 

ljji>peyre'iJ\ 

(h*hnmmiy 7-1. 
isfirnia, 721. 
fricmfra, 721. 
l/eoitlioeeni 

idwiopi^, 720. 

Lemur. 577. <>9<>, 097. 
f/lhf/rMO, 578, ti97. 
hnuwfvSf 097, 098. 
flavifromi, 578. 
macaco, 578. 
moMtfo:, 578. 

~ aiifrtfronH, *578. 

fM)7. 

»claifri, 578. 
Lepidosireii 
/w;yirf(t.ra. 785. 


I Leptodactylua 
' fovati^lV6. 

ocellatuB, 718, 714. 

. Lepiia 

filch neriy 980. 

1 kozlovi, 980. 
moHiictilariM, 55,8. 
nechneuemh, 980. 
ftipmanni. 980. 
»innla>ei, 044, 980. 

— mbluteuK 979. 
Leueaitia 

fioridiana, 458, 4,54. 
»dtda, 0(»4. 

Lencandra 
ulctcornu, 0r»4. 
anoMa\ 485, 444, 
445. 

a»pera^ OCH, 005, 0(M>, 
070, 770, 781 
cramlifsaa, 779. 
cromlatuli, 757, 777. 

778, 781, 782. 
finiahm, 445. 
(femmiitara, 757, 779, 
780, 781. 782. 
imnh, 758. 

rndifeca. 77)7.758. 778, 
774,782. ^ 
fcrtra/a, 757, 758, 
776. 

tijpu'u, 757, 758. 770. 

— - mamu 777. 

— tuba, 7<0, 777 
vrrdc/im, 757, 758, 

772, 782. 

I^ucilla 

fiondiana, 485, 4,58. 
fcatthteffsti', 435, 454, 

4.‘!,5. 

I/tMifocj tozotm 

caatf, 705, 710, 718, 
714. 

fuuamhnU^ 718. 

713. 

mam, 714. 
nium uU, 708 - 710 . 
cava ram, 718 . 
LeiK'onm 
rudifera, 778, 
>cricafam^ 770 
fpptca, 770>. 

— 770.777. 

— fiffut, 770,777. 
Ia*uconoe, 037. 
LetuH)8o1enia 

athutica, 757, 760, 
7«V1,782. 

camnemh, 757, 758. 
702. 70.8, 704, 705, 
70>0, 782. 


Leucosolenin 
canaricnds temdpihm , 
704, 700. 
cnmplicata, 66G, 
vontorta^ 450. 
coriacca, 702, 704, 700. 

— ceyloneam, 704. 
irregularity, 435, 440,’ 

441. 442. 
hixa, 701. 

UeherJdihnii, OliO. 
naimni, 757. 702, 703, 
704. 705, 70)0. 

IKinh, 757, 758, 759, 
782. 

pdptUata, 703. 
tcaiiipdoaa, 758, 702, 
704. 

Mw'altis) catiaricmis, 
702. 

Liinnu'Cia 
ichncf/raphu^ 784. 

Lin's 

hfenuyrrhoidafin, 473. 
utdffmfica^ 478. 
Li.ssnchilus. 811. 
Littonna. H81, 

Lobp'ia 

u/uiloitfi, 710. 

Loria, f^89. 

graci/ii^, .‘>79. 
Lozotamia 
dortiphgana^ 723. 
Lupus 

fschilifHrt>, WT. 

Lu*ra 

vulgaris, 702. 
Lycopsvlln, lUS 
Lync»»don 

pafagotNcui* 152. 953. 

Macarostola 
07U/t hoi a, 78.5 
Idaeiumi, 812. 

Miicropiis ,)92. 929. 
agdis, 001, 788, 798. 
hcrtucfiii, 578. 
hiiiarJirri, .50S. 
brachyuru<, .50''. 
dorsalis. 601, 0n2. 
gigaiiicu'^, .508, 792. 
hagrnhccki, 575. 
fiic/anops, 508, 575. 
/Hirrt/i, 568, TO-'l. 
robust us enihes('ens,"J\)2. 
ualahaius, 00*2, 798 
__ apica/is, 792. 798. 

— iugrami, 788, 792 
woodicardi, 575. 

Mncroswlidea 

fiucuti, 541. 
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Malacynlis, gen. nor., 
738. 

stibarodci^, 738. 
Maliirus 
cyanem, 783. 

Martes 

flavi^ula hyrealm, JXJ7. 
— kmhwe/mis, i)67. 
Megnloplins, 8<.)8, 908. 

ftafiHkt, 68(>, 089. 
Melasma 

(thavoddn, 749. 

(Hhjlcu, 744. 

748. 

ctfvtaftna. 740. 
()tt>.sidnta, 747. 
hnlivuUs, 743. 
intUKfUiS, 740, 747. 
mnnwa^ 747. 

Hf^dsjuh, 7J<». 
lu^hiti, 748. 

inoihnltf, 744. 
tit////CO, 748. 
jtara/dii'icns, 744 . 
xufropa, 74*’’>. 
.s/ohtffario, 745. 

.'>// {(fo\ 743. 

H/i'/i.dfHf, 747. 

944. 

uoohiiino, Ol27, 028. 
907. 

Icfdoi'hifHch 9t»7. 
oiclis, 95.'), 951). 

Hniitytntts. 907 . 

Melipl'a^a 

vio'tc-holfo^o/iiP, 781 . 
Meilivom. 949 
ra/>rnsi,s, 950, 951. 

utiiiHH, 0.*»7. 

iotUto, 951. 

Mi'liirsus 

u}>uius, 9.57. 

Mo])lijtK'», 94(>. 

inCfthifoo. 947, 9,54. 
Mel luiiet;, 903. 
oificf's, (elO, 971, 972. 
f rf/fjfrortis. 040. 
/nircf/(isU‘/\ 545. 

j),o/fjnoopbiln.>, 04l), 

041, 971. 972. 
v/mHnciduiH)', 040, 041. 
\rr2. 

MesocriechiK 
1 } act out, (>25. 

MetoptnKH’tluis 

prtunos?('^ 554. 
Microcebus, ,")92, 001, 
090, 701. 
satidnit 577, 7( 0. 
Micro! us 
hrandli, 970. 


I Micro! us 

iiiee, 977. 

’ ma^ndarhimf 970. 
melaHuffaatert 977. 
podom t/s, 976. 
(Eotheriomys) inez, 
964, 976. 

(—) meimmgaster, 976, 
977. 

Miniopteru.s, 637. 
umtralis, 789. 
chincnm, 038. 
ja/Kontf, (»38. 
achreibersif 798. 

— chineitfiis, 038. 

— J)ufCU4i, 039. 

— JdjftonifB, 638. 
Miseotbvris, 497, 498. 
Monopis 
megafoddfIlf 737. 
Mutigog 
uurafus, 543. 
cauui, 543. 
inclaitttrua 54.3. 
raflfthiHchtf 543. 

Mns 
sp.. 791. 
arhuranm, 548. 
f^ss/w/zZ/s, 020. 790, 791, 
otO'icoiHis, 548. 

— cciiiralifi, .548. 
(fVfrrdhfS. 547. 
cht'ifmphlm, 540, ;547, 

,548. 

— aeftco/u, .547. 

— iurpti(<<. 540. .547. 
coit fucnimin. 041, 972. 

— it{fiC(doi\ 972. 

— socri\ 041, 972. 
coui'ho, 54,5. 

— */zZ//z'«w,s, 540. 
cuinotrim, 790. 
dfrtnu(fUHs, ,'67, .5^9, 

704, 713. 

dcfico/uit{s, 791, 792, 
791. 792. 

//m//, 790, 791. 
hn'HW » , 

792. 

Irhocla, .'>48. 
unvcodoiu 545, .540. 
mordo.w (121, 022. 
)uu»rvlu>^, 703, 792. 
namoqwintin, 547, 548. 

— unncvmis, ,548. 

— cenira[(S^ 548. 

— Ichocfa, 548. 
'tiovfe-hoHundMf 792. 
painuA, 791. 

ratluA, 589, 704, 713, 
714, 790. 


Mug 

«w<!r, 972. 

terra-reifiMie, 

791. ‘ 

tmuegit 790, 791. 
V'aqncn momgolium^ 
041, 973. 

(Leggada) qaHh.mn%u^ 
(541. 

Mydaus, 948. 

j(tvafifHbiSf 949. 
Myuspalnx 
cdhAUb, 978. 

foHiankri, 978.' 
'psiturub, 978 
Myotalj>a 
cmisuA, 078. 

Myotia 
bp., 904. 

/H f/Ako tHlfH, 904. 
rir/tvlfi, 037. 

! (Leiicoiioe) arpncchiii, 

j 0.-38. 

j (—) pcg/amif^, (VM. 

I Mvoxus, 572, .590. 

M> riiu'ropliaga 
j jithulo, 570. 592, 784. 
j Myy.iinllia 
j’ da VOfH 1(1, 784. 

I 

I Nandinill 
I hmetota, ^u\, 

j Nardna 

' rr/>zz//702. 

j ndo'o, 702 

j sj.ongtoi-K, (lf52 

adph(tiro, 7 2 , 

I Niisiho 

hr((i hgi'hqm has, 541. 
Nijtoiiii 

/vz/5. 001, 002. 

Nnlica, Sll 

N;»!icopMS. 812, 813. 

817. 

’ Navicelhi, 81i). 8iJ5, 
porcefft/uo. 882. 
Neniopl}t>r}i, 7.'*4. 
Neniorluediis 

, arqi/rvrhfTifu, IMO, 941, 
944 

w (inchedwardt, 94.3 
, m/natreubib, ‘(40, 942, 
943. 

—' m(hK'‘cdwardbi, f( 1J. 
942. 94:. 
i Nco]>lioc}viia 

I pp., 800. 80S. 

i phiK'WKOtdCii, 800. 

, Nephantis 
' .rgidoj>fdn, 729, 
j Neridoiiiua, 812, 
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Nerita, 811-818, 820, i 

825, 828, 835, 837, t 

839, 840, 843, 845. ' 

849, 853, 801, 802, 

86;}, 864, 872, 873, 

874, 876, 877. 
gagaUt^, 847, 864.885, 

‘ 886 . 

lineaia, 813, f 46, 850, 
865, 868, 870. 
longisphia, 847, 885, 
887. 

rndfiuotraga, 847, 8.50. 
865, 8m, 870, 871, 

875, 885, 886. 
omaia, 821, 822, 82t). 

8;i6, 852. 

pe/oron fa, 819, 82(). 

8:{;{, 816, 8.50, 860. 
pu'a, 822. 82:;, 827, 

860, H7f), 871. 
ph\va, 846, K50, 855, 
870. 

plicaUf, 8.32, 847. 8.50, 
8<>0, 868, 870, 871 
872. 887. 

jioiifa, 820, 882. 

mrtcifafa, 832, 847. 
88.5 
Noriidla 

(N «‘n 1 ina) pa/lit/era , 
820. 

Nentinti, 811, 828, 83,5, 
830. 877, 878. 
aru/^ afff, 81,5. 
aimciilafa, 814, 815. 
bo'ffnalii'ulafa, 81.5. 
cri/wvf, SIO, 840. 
con/ra, 81.5. 
crrinifafarta, 815. 
(Itiafa/a, 815, 
flnriafi/is, 810, 814 
818. 820. 823, 825. 
827, 8151, 8.31 841. 
845-848, 8.50, 8.52 
857, 860, 861, 863. 
8r).5, 867. 868, 872 

876, 882, 883, 885. 
guifatei^, 832, 8:44, 885, 

8H6. 

gratum, 815. 
interm dm, 815. 
latlmma, 815. 
hmgis 832. 
morio, 815. 
oweni, 820. 
oweniana, 816. 
peloronta, 852. 
picea, 815. 
pirfa, 814. 
plexa, 852. 
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Neritina 
polita, 81.5. 
ptdfigem, 820. 
rednzmna, 815. 
siihmicaia, 815. 
tahitenm, 815. 
iialueum, 814. 

Virginia, 814. 

— linteri, 814. 
vindis, 814, 876. 
Nentodonta. 812. 
Neritoirm, 812. 

Nantiipsifl 
rad nitty 812. 

Negotragus 
li VingdmKin m.h, 551. 
Nitda 

kuraadcp, 458, ,508. 
ret Will ala, f)08. 
Notarthrifuiw, g<ni. nov., 
677. 

hinghami, 677, 678. 

^otogonia 

ahhrenatii, 481. 

agilatn. 477. 
ha.si/i:^tia, 476. 
rhrg'^tmola, 475. 
earn mixta, 480. 
ohln(ue(Tuneafa, 470. 
reifina, 475, 5:i5. 
fifmi'ta, 470 
f<erena, 478. 

f fit/ii/irttma, 5.38. 
Nvclucbus, .580, 604, 

888. 880. 

tnrdigradus, 570, 702. 
8H0. 

N\ctin*)iH 
plaiitrosfri!^, .5,38. 
ciridt>, 530. 
Nydinotmis 

mo’/def N>if>, 780. 

pkiiiivepfi, 780 . 

Nydotlu-nis, 710. 

< AcniitliosJothus; putic- 
tatissimim, 505, 535. 
( - ^ ajunigrr, 507. 


Ooliotoiia, 06:4. 
alpina, 082. 
hedfordi, 981. 
cahm, 982. 0.83. 
danunat, 981, 982. 
hmngetmm, 981. 
liulrn'ensia, 981. 
agoiond, 981. 
paUasi, 982. i 


Oohotona 
pusilla, 083. 

Toylei, 082. 
mrellu, 082. 

Odites 

citrantha, 720. 
procetlom, 720. 
Odobflpiuig 
robmanis, 890. 
Q^strolata 
rnylecta, 4:43. 

Ogoioinm 082. 
Ondiochilus, 812. 

On»sen,-. 

555. 

st/t('e;.lris, 555. 

Opogona 

(hfoiOfthavi '^, 737. 

phreiK'hnfva, TSl. 
Ornlthnrl^^m•l^uH, 596, 
700. ‘ 

Oryctoropus, .57:1, 582, 
502, 605. 

Or\ ctnlagns 

crasstcandafnr, 553, 

Of ohonus 

moi>katHbicu\ 5.37. 
0»omys, 553. 604 
hisvlratiis, ,580. 
irrorafas, ,5''0. 

untsulculKs. .580. 
Otogfojna, 8l], 877. 

0\i*» 

arif fi, (>20. 

Oxybt'lus, 457 


Paltodora 
p{<ieusfa, 723 . 

Palodina, 838, 863, 87:3, 
880 881. 

Viviparti, 882. 

Paiuplusia 
ttarib/nm, 718, 

Paradisea 

nnjtfiana, 800. 

Paradi.sorni'^ 
nidolplit, 800. 

Paraiierita, 847.849,853, 
802. 8r>7, 870, 871, 
87.3, 874, 876, 878. 
cttrnta, 877 . 

yagaies, 8.50, 852, 855, 
8(50, 8<U3, 8(45, 866, 
868, 869. 

longhpifia, 862, 865 
868,869. 

varieqata. 852, 865, 
868. 869. 

Paraphilosoia 
steHomna, 556 . 

63 


1908, No. LXIfT, 



ZXXll 


INDIUIC. 


PareiRivaurus 
baini, 605, 606, 607, 
609,610. 

steenkampenmy 606, 
607, 608, 609. 
Pariodontis, 618. 

Parotm 
lawesi^ 809. 

Patella, 848. 

Pelea 

copreolm, 461. 

Pelobates, 898, 909. 

punctatus^ 007. 

Pelodjies 907,1H)9, 910. 
Peragale 
InyoUs, 601, 602. 
Perameles | 

9iasuf<(, .OOH, 783. j 

791. I 

Periscypliis ! 

alhescfns, 559. j 

convea'tis, .559, .5f»0. ; 

fnria/tit, .559. 560. I 

Perodicticus, 579. 889. i 

Petal in j 

capenfii^, 538. j 

Petaiirisla | 

lew'dijeupfi, 627. ' 

Petal! ru8 1 

hrevhep*^. 567. ' 

Petroplo, .563. ' 

assimilis, 79.3. j 

jjenicUlata, 602, 793. I 

Pliac'*ch(prim 
ahani, 936, 937, 910. | 

(fihiojncua, 939, 940. 
a frica u t<ii, 9,36. 937, 

‘ 940 

rlehimrrri, 940. 

937, 938, 

940. 

nKni/erailiif 937, 938, 
940. 

Phaiom>8, 976. 

Phalaiigista 
vafpiiia, 570. 
Phaseolarctos 
cntevcifs, 567, 794. 
Pbascologale, .561, 564. 
valuru^ ,5t»4. 

Jtavipfii, 7H:1. 

'/» acrhtH rflrn m, 565, 

56(i, 567, 603. 
penial/at a, 564, 566, 
567, 60], 003. 
main non, ,564, 624. 
Phascolomys 
penicilldta^ 566. 
PhilanthuH, 4.57. 

Pbiloscia, 554. 
anmUicornin, 5.58. 


Pbiloscia 

muscorum, 555, 656, 
558. 

smrezi, 556, 557. 
Phony gain a 
purpureo-violaceat 809. 
Phrynieciis, 911. 
Phtboriniiea 
opercuhlldf 726. 

Pika, 982. 

Pileolus. 812. 

Pipa, 89.5, 900, 902. 
Pison, 457. 
auriventre, 512. 
eryfhrocerum, .517. 
fuscipenne, 510. 
ictnuoides, 521. 
ipnavuin, 511. 
in fuma/utn, 510. 
■inmlare, 510 
iridipennin, .512. 
ma ryinafaw , 513. 
melanocephuhim, 615, 

,535. 

nifidviH, 510. 
pafiidi^Mtfpe, ,512. 
pc/Hieri, 514. 
jn'isrftfu, 510. 
ptnu tulatmn, .512. 
nfjicorve, .514. 
scdhntm^ .509 
simdlf/Ntfvt, .51,3. 
$pni<d(p, ,5(H1. 
vironum. .51,3. 
vreshtufodi, 512, 
(Aula(*o])hilu8) difficile^ 
.520. 

(—) tvdrto/des, .521, 
.53.5. 

(Parajnsoii) aherranm, 
458, 519. 

( --) vdluftHonuni, , 518 . 
(—) vo^tufmn, 516. 

(- )517. 

( - ) tt nehronum, .518. 
}’itliap<*ha, gen. iiov., 751. 

chalinfsa, 751. 

Pitymya, 976. 
Pleurotoinana, 831, 845, 
874.880. 
heyruhii, 884. 

Plutella, 7.‘16. 

Poeeilocale, 9.5;1. 

alHmtchn, 947, 948. 
Polychr<j«i» 
harmoHta, 716, 
scarf}ioden, 717. 
Polybymno 
irof^aa, 728. 

Porcellio 

pr uinosm, 564 


Potamoii 

(Parathelpbusa) tri- 
dentatum, 963. 
(PotAinonautes) cmi 
culaHsy 963. 

Potorous 
platyop$, 783. 

Procavia 
j syridca, 784. 

Procolophon, 616. 

I Procomet ia 
I acharnuf, 731. 

. acutipenms, 730. 
oxf/pvra, 730. 
terrena, 731. 
frorhala, 731. 

I Pacniilua 

infn'stificdis, 463, 585. 

, lutcH'eus, 4t»3. 
Pseudelaps 
diadema, 784. 

. Pseudochirua 

prrrqrinns, 572, 590, 

Pacudurgia, gen. nov., 
741. 

trvttmirif, 741. 

Ptenjpna 

you/d{\ 789. 

I'rapuhlnn, 789. 

13 ilorhis 

udenrdens, 809. 
Ptilolliyrih 
pKrqvreu, 726. 

Ptilotia 
chrysops, 784. 
chi'ysofts, 784. 
tr Hr of IS, 784. 
petfj( tllafus, 784, 

Pulex 

(ftohtrf'jts, t>28. 

Mrfts. 627. 

Pupji, 812. 

Pntorius 

drscHonttn, 62,5. 

ifdfsi, 628. 

s{(r/vaffotts, 0,56. 
Pyyiophvlla 
afrr, 618, 629. 
ahuftp, 617. 621. 
colossus, 617, 619, 620, 
621. 

echt luip, 617, 618. 
ferinus, 622, 629. 
g^ravis, 620, 629. 

' //////, 617. 

lariniosm, 620, 629. 
wcnte, 621, 629. 
vovte-ffttineiP, 617. 
rambffwl, 619, 620, 

' 629. 



Pygiopsylla 
robinfumi, 617, 619. 
torms^ 617 . 
woodv'ordi^ 617. 

Pyrina 
ovuhm, 6A7. 
Pyxic^»plmlii8 
rnfescen»t 911. 

Rana, 679, 0«0, (^1,684, 
6Hr>, <;h7. 690, 692, 
(J96, 694, 89H, 9(H, 
99.>, (K)7, 912, 913, 
91(J. 922, 92?). 
hrevh'epf>y 911. 
escdleufa^ 6<S2, 686, 

688, mn, 89.^), 8il6, 
897, 919~?)22, 

930, i)3J. 

6i88, 691, 8?)4- 
8?)‘7, 902, 91 a 

?)2l, ?)21i. 9:i0. 981, 
\m, ?)31. 

?)11. 

tvtufnmtna, l>29, 
Raphicvros 
hh’trpci coloniviis, 551. 
Hu I >pia 
sp., 910. 

RluTUW’oroH 

576. 

RltitiodfrniH, 894, 8?)5, 
1M)3, 90<;, iM)7. 912, 
?)13. ‘,05. <>3.3. <>.34. 
donnut, 678-694, i>05, 
916. 

Rl)iii(>l«)]>htiA 

hildrItroHdii, 5,'18. 
f),38 

fi’rrum-t'ij u t u tnn nip~ 

}M)/, 6,37. 

lllii)miura 
fru'ulor^ 78,3. 

Safco8t(jmus 
rtmrfyfsiris. 5,50. 

,5,50. 

Salautuadra 
muculom, 930. 

Scardia 

paraco,^ma, 758. 
SritironuniuB 

689, 967. 

SaiuriM 

Hnervits, 584, ,585. 
)na<rurm, ,584. 

574, 584. 
teutianfi, ,584. 
vulparis^ 58.5. 

orwf?jO’it, 628. 


JN 1 >EX. 

! ScoteinuB j 

grei/i, 789. 

mmimus, 539. 541. I 

scfdifjf'eni, 539, ,540. j 

— afhiventer, ,540. 

I — ausirnlU, 539, 540, 

; 541. 

— iiedoiiin^ .540. 

I ScotophiluB 

I bormiiwits^ 5,38. 
damaren^U^ ,539. 
dhufani^ 5.‘i8. 
m{friUt, .5;j8. 539 
~ dhufani^ .588, 5,39. 

— hf^rero, ,5;19. j 

viridh, 538, 5,39. i 

— dfimarensUf ,589. i 

j 

rinnahunnea, 822. 828. 
Seiiinopitht‘ctiH ,577. | 

iHffa/ophtta, 576, 604. 
Sept aria, 812, 8)5, 816, 
818. 820, 821. 827, 1 
82?), 8.31 as6, 842- ! 
848, .8.5.3, 8.57, HtlO. 1 
861,862, 8tW 877. ' 

hubomaf, 82.5, 841, i 

875. 885. 

homirnnvUh i, 811>. 825, 
a37, 8;i8. 841. 875, 

876, 885. 

df'prfSSff, 82,5, 8:18, 863, 
885. I 

/Htrru, 822, 82.3, 838, 
875. 

.suf>orfuri(/an.<y 822, ! 

8;;8. ’ 
(Nhv u»ella ) jum i'Uana , 

Hull. 

StM'ieopliorus, 457. 

hiciuor, 4<>4. 

Serpenturiiw 
rtyddirorufi, 431. 

.*^i region 

'pint'ifonnis,. <.>fi0. 
SmintliopMs, 60,3. 
emAsivandafn, ,566. 
hirapiuia^ 566, i 

Sorox 

8]i, 622. 

Soriciilus 

hypNhiu>^ 6.39. 

(CilodBigoa) hcrcium'Sikij 
639. 

Sotalia 

/eryumni, 808. I 

lentiyinom, 808. * 

Spalax 
typhlus, 625. 

Spatula 

rhytwhottis, 784. 


.\xxiii 

Spectotheree 
australis, 783. 

SpeothoB 

vemtieus, 964, 955. 
Spfaex 
clavm, 463. 
dicMicm, 469. 
gilberti, 4418. 
ntgella, 467. 
uitidimitris, 467, 468. 
obmtreUa, 467. 
prrtslinins, 467. 
rufipninis, 469. 
vstufntus, 4(»7. 
ivallacd, 467. 
(Isodontia) albtthirtm^ 
466 

(■—) ttu/e/lifs, 467. 

(- -) obsf'uretlKs, 467. 

Spboclrotfs, 457. 
Spilogale, ‘.>46. 

SplZHf'*U» 

Itelht o.>t(S. 78,5. 

Spongiii 

((1 rantia) comprma, 

6'’.2 

«Leuc(»U!H) hiven, 662. 
Stagiiiatophora 
muodfna, 734. 
Statliinopoda 
x(iNtti(fjJ((is. 733. 

Steutuhijs 

551. 

Sli^gaiioptsfha 

720. 

Steno 

b‘}\ti(fniosu^. 8t>8. 

StiMuips, ,572, 579, 
SteplmiiDCMivus 
d/f<'>i/uri, 62.3 624. 
jarvu'^t. <52.3. f>29. 
itufi's, 62,3. 

623, 624. 

StigmiiB 

f/uer n si a n dvn sts, 457, 
458. 

Strut) no 

violgbdujJut ties, 783. 
Strut lusca 
arratfi, 742. 
hormotns, 742. 
oiuidtlodn, 742. 

tSuleus 

iairridis, 930. 

Suncutn, 700. 

Sycandra 
atupuUa, 243. 
ci/iafa, 435, 442. 
qnadrangulaia, 767. 
(Svcon) helkri, 769 
770. 
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Sycoti 

amptiUum, 435,443. 
cawinatuMf 757, 767, 
769, 770, 782. 
ciliatim, 435,442,448, 

m, 676 . 

munUinu. 435, 443. 
gmidnuH/ulafum, 757, 

766, 767. 
ra’phanff<, 443. 

Syoonella 

quadravf/itlafa, 766. 
Sycortis 

qmdramfnUda^ 76 ) 6 , 

767. 

SyngnatliU'^, 432. 

Tacl»yglos>i'is 
acuhatuf^, 704. 
Tuchysplu’x 

dchifis, 484, 486, 490. 
fortior, 484, 486, 487. 
hfpoleius, 484, 402. 
484, 485. 

mar/i'ai/eniti\ 484, 487. 
u iqei'Tihi //.s, 484. 491, 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 


April 28th, 1908. 

Dr. Henry Woodward, F.R.S., Vice-President, 
in the Ohair, 


The Secretary read a Report on the additions that had been 
made to the Society's Menagerie during the month of March 
1908 . 

Mr. C. Tate Began, M.A., F.Z.S., exhibited a specimen of an 
Austndian CJat-fish (Cnldoglania mega^tofna Richards.), and pointed 
out that the so-called second dorsal fin was in reality a procurrent 
portion of the caudal, differing from the dorsal and anal fins in 
the absence of liasal supports. 

Mr, Henry Scherren, F.Z.S., exhibited on behalf of Mr. Walter 
Burton, F.Z.8., and briefly described some melanistic and black 
Leopard-skins from Abyssinia. 

Prof. D’Arcy W. Thompson, F.Z.S , gave an explanation, illus¬ 
trated by models, of his suggestion that the shapes of eggs were 
due to physical causes, being determined by the peristaltic pressure 
of the oviduct on liquid bodies contained in flexible membranes. 

Mr. C. Tate Regan, M,A., F.Z.S., read a paper entitled “ A 
Revision of the Sharks of the Family OrectoMndceJ* Twenty-one 
species were described and were referred to eight genera. Atten¬ 
tion was called to the great differences in form, coloiution, dbc. 
among the members of l£e family, corresponding to differences in 
habits and environment. 


* This AbstPaot is published by the Society at 3 Hanover Square, London, 
W., on the Toee^y following the date of Meeting tq which it refers. It will 
be issued, free of extra charge, to all Fellnws wlio subscribe to the Publications, 
along with the ' Proceedings'; but it may be obtained on the day of publication 
it the price of Siitpiwie, or, if desired, sent post-free fo^ tlit eum of ^ 
per annum, payable in advance. 



Mr. F. B. fisDDAiU), F.B«S., F.Z.B., Profi 0 CiH)r to the Sooiet^, 
gave an acoonnt of hie identification of an Oligoohmte Worm 
obtained in considerable numbers from a well near Oambridge, 
England. Ete described the worm as a new spedes of the gmus 
Phrmiothrix^ the only other species of which had been described 
thirty years ago from the underground waters of Prague. 

A Memoir by Mrs. E. W. Sextok, entitled “On the Amphipod 
Genus Triadikoatorml' and communicated to the Society by 
Dr. W. T. Calman, F.Z.S., was based on a rich material obtained 
by the steamer of the Marine Biological Association in the Bay 
of Biscay, and by the steamer of the Irish Department of Agri¬ 
culture off the west coast of Ireland, 

A shoiij paper was read by Mr. Henby Scherkex, F.Z.S., on 
“ Certain Errors respecting George the Fourths Giraffe.” The 
Author adduced evidence to show that the time the animal lived 
at Windsor had been much understated, and addeil details as to 
its life in confinement, the presentation of the skin and skeleton 
to the Museum of the Society, and the notes made by R. B. Davis 
while painting a picture of the animal at Windsor. 

Mr. 0. L. Boulenoer, F.Z.S., communicated observations on 
the breeding-habits of a Oichlid Pish {IHlapia nilotica) which he 
had been able to make in the course of a visit last year to 
Lake Qurun in the Fayfim province of Egypt. 

A memoir entitled “A Revision of tlie Oriental Pelobatid 
Batrachians (Oonus MegahphryaY' was read by Mr. BEnuARD, 
F.R.S., in the absence of the Author, Mi. G. A. Boulenger, 
F.R.S., Vice-President of the Society. 


The next Meeting of the Society for Scientific Business will 
he held on Tuesday, the 12th May, 1908, at half-jwist Eight 
o^clock P.M., when the following communications will be 
made:— 

1. 0. F. Jenkie. —The 0. Oroasland Collection of Calcarea 
from Zanzibar and Wosin (British East Africa). 

2. R. E. Turner, F.Z.S. —Notes on the Australian Fossorial 
Wasps of the Family Sphegidw^ with Descriptions of new Species. 

3. J.T. Cunningham, M.A., F.Z.S.—The Heredity of Seoondaiy 
Sexual Characters in relation to Hormones: a Contribution to the 
Theory of Heredity. 
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The following communications have been received:— 

1. OimriBLn Thohab, F.Z.S., and B. C. Wbottob^Fon, 

F.Z,S.“The Rudd Exploration of S. Africa.—X. List of Mammala 
collected by Mr, Grant near Tette, Zambesia. 

2. The Rev. T. R. R. Stebbino, M.A., F.R.S., F.L.S., F.Z.S.— 
Zoological Results of the Third Tanganyika Expedition, conducted 
^ Dr. W. A. Ounnington, 1904-1905.--Report on the Isopoda 
Terrestria. 

3. F. E. Bedoabd, M.A., F.B.S.—On the Anatomy of Ani~ 
tchvMmye and some other Marsupials, with especial reference 
to tiie Intestinal Tract and Mesenteries of these and other 
Mammals. 

4. Prof. H, G. Seeley, F.R.S., F,Z.S,—The Armour of the 
Extinct Reptiles of the Genus Pareiaaaums. 


Oommunications intended for the Scientific Meetings of the 
Zoological Society or London should be addressed to 

P. CHALMERS MITCHELL, 

iiecretary. 


3 Hanovkk Square, London, W. 
May m , 1908. 




No. 68. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

May 12tli, 1908. 

F. DuCane Godmax, D.C.L., F.R.S., Vice-President, 
in the Chair. 


The Secretary read a Report on the additions that had been 
made to the Society’s Menagerie during the month of April 
1908. 

Mr. W. Woodland, F.Z.S., exhibited preparations of a new 
gland ho had found in cei^tain teleostean fishes, and made the 
following remarks:—“ This new gland is diffuse in form and is 
intermingled with the veins and ai'teries which subdivide to form 
the nuniei’ous pantllel capillaries of the rete mirabile found in 
connection with all teleost ‘ i*ed bodies.’ It is quite distinct 
from the gas-gland, and consists of rows of huge columnar cells, 
which are situated in close connection with the blood-vessels, 
which possess large nuclei and nucleoli and are jmcked with 
numerous large sphericnl granules derived from the red-corpuscle 
disintegmtion concerned in the generation of the oxygen con- 
tiiined in the swim-bladder. These gt*auules, thus abstracted by 
the gland-cells from the blood, are Ciiiried away by special ducts 
appertaining to tlie gland. The discovery of this iiii{>ortant 
gland confirms Jtegei’s view as to the mode of generation of 
the bladder oxygen. This gland exists in Gobiiis, Syngnathus^ 
Peristedion, Box, and some other genera.” 

Mr. T. A. Coward, F.Z.S., exhibited a s}>ecimen of a Petrel, 
CKstrelata negheta Schleg., Avhich wtis the property of Mr. Arthur 
Newstead, of Cheshire, juid had been picked up dead, yet in a 


* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the ‘ Proceedings ’; but it may be obtained on the day of publication 
at the price of or, if desired, sent post-free for the sum of Sis 

ShiUirfgn per annum, payable in advanoe. 




24 


quite fresh condition, at Tarporley in Cheshire, on April 1st, 1908. 
This bird is a native of the Southern Pacific, and has almost 
certjiiiily never been i*ecorded from the northern hemisphere, and 
certainly never from Europe before. 

The Seceetary, on behalf of Mr. B. Lydekkeb, F.B.S., F.Z.S., 
exhibited the tanned skin of a Wild Oat, obtained by Tlie Hon. 
Mason Mitchell, of the American Consular Service, in Sze-chuen. 
Mr. Lydekkei* had compai*ed it with a light-coloured skin of 
Fells temmhicki from Sikkim, and described it as a new local race 
of that species. 

Mr. C. Davies Sherborn, F.Z.S., exhibited a specimen of chert 
from the Middle Culm - measums (Carboniferous) of Ohriston 
Down, near Doddiscombe Leigh, Devonshire, showing numerous 
large and well-preserved E^idiolaria. 

A memoir by Mr. C. F. Jenkix, entitled ‘‘The Cyril Orossland 
Collection of Caleaiea from Zanzibfir and Wasiri (British East 
Africa),’* was communicated by Prof. A. Dendy, F.R.S., F.Z.S. 

Mr, R. E. Turxer, F.Z.S., read a paper entitled “ Notes on 
the Australian Fossorial WaspvS of the Family Sphegklcp, with 
Descriptions of new Species.” Eighty 8i)ecios were described as 
new; and the absence of the genera Oxyhelns and F/illanthus^ 
otherwise of world-wide range, from Australia was commented on. 

Mr. J. T. Cunningham, M.A., F.Z.H., communicjited a paper 
entitled “ The Hei'edity of Hecondary Sexual (Characters in 
Relation to Hormones, a Contribution to the Theoiy of Heredity.” 
The paper contained an examination and criticism of the most 
important recent investigations and theories on the subject by 
evolutionists of vaiious schools, namely the theory which attributes 
such chai-acters to constitutional causes such as male kabibolisin, 
Prof, Karl Pearson’s biometrical investigation of sexual selection 
in man, Cattle’s Mendelian theory of the heredity of sex, and 
Geoffrey Smith’s views on diraoi’phism of males and parasitic 
castration in Crustacea. The author maintained that all these 
contributions were more or less inconsistent with the knowni facts 
concerning the connection betwreen the development of secondary 
sexual characters and the functional activity of the primary 
gonads. He drew attention to the recent discovery and experi¬ 
mental proof on the part of physiologists that the development of 
the characters was due to the stimulus of a chemiail substance or 
hormone produced by the testis or ovary, and passed into the 
blood, and suggested that conversely hormones from parts of 
the soma might affect the gametes in the gonads. In this way 
the hypertrophy of a paid; of the body due to external stimulation 
might modify the coiTesponding determinants in the gametes so 
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as to produce some hereditary effect in succeeding genemtions. 
Mr. Cunningham added that his theory was an interpretation in 
terms of modem physiology of Darwin’s theory of pangenesis. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 26th May, 1908, at half-pist Eight 
o’clock P.M., when the following communications will be 
made:— 

1. Oldfield Thomas, F.R.S., F.Z.S., and R. 0. WROuonTON, 
F.Z.B.—The Rudd Exploi-ation of S. Africa.—X. LLst of Mammals 
collected by Mr. Grant near Tette, Zambesia. 

2. The Rev. T. R. R. Stebbino, M.A.. F.R:S., F.L.S., F.Z.S.— 
Zoological Results of the Third Tanganyika Expedition, conducted 
by Dr. W. A. Ounnington, 1904 1905.—Repoit on tlie Isopoda 
Terrestria. 

3. F. E. Beddard, M.A., F.R.S.—On the Anatomy of Awi- 
echinomys and some otlier Marsupials, with especial reference 
to the Intestinal Trtict and Mesenteries of these and other 
Mammals. 

4. Prof. 11. G, Seeley, F.R.S., F,Z.S.—Tlie Armour of the 
Extinct Reptiles of the Genus Pareimaxirm. 

5. The Hon. N. Charles Rothschild, M.A., F.Z.S. — New 
Siphonapteiu. 

Tlie following communicfitions have been received :— 

1. OldfiEld Thomas, F.R.S., F.Z.S.—The Duke of Bedford’s 
Zoologic^al Exploitation of Eastern Asia. —X, List of Mammals 
from the Pixivinces of Chili-li and Shan-si, N. China. 

2. James RrrcHiiE, M.A., B.Sc., and D. C. McIntosh, M.A., 
B.Sc., F.R.S.E. -On a Case of Imperfect Development in Echinus 
escfidentxy^* 

3. Prof. E. A. Minciiin, M.A., V.P.Z.S., and D. J. Reid, 
M.B., C.M., F.Z.S.—Observations on the Minute Structure of the 
Spicules of Calcareous Sponges. 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, 

Secretary, 


3 Hanover Square, London, W. 
May im, 1908. 
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ABSTRACT OF THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LONDON* 

■•r Stth, 1908 

Professor E. A. Minohtn, M.A., Vice-President, in the Chair. 


A paper was read by Messrs. Oldpibld Thomas, F.ll.S., F.Z.S., 
and li. C. Wkouguton, F.Z.S., on Mammals collected by Mr, C. 

R. B. Grant near Tette, Zambesia, being the tenth and hist of 
the osericoS of papers on Mr. C. D. Rudd^s Exploration of South 
Africa. 

The importance of this collection was due to the fact that 
Tette was the jdace where Dr. Peter.s obtiiined most of the speci¬ 
mens on which his ‘ Saiigethiere von Mossambique ^ (1852) wfis 
Iwised, and the specimens now collected wei’e tlierefore topotypes 
of his species and in consequence of great value in working out 

S. African Mammals in geneml. 

104 s|>ecimens were referral to, belonging to 32 species. 

A remme was then given of the papers which had been pub¬ 
lished on the collections presented to the Kational Museum by 
Mr. Rudd, both those of the present series and others brsed more 
or less directly upon his specimens. 

The exploration had hvste<l five years, and its results formed 
the largest and most complete collection that the Museum had 
ever received fixmi any one soiu*ce. Be.sides duplicates, 1541 
specimens had l)een registei'eil in the Museum, a large number of 
new species and subsjiecies had been discovered and described, 
and many more old and inexactly described species wei’e now 
represented by good series of well-prepared skins and skulls. 

^riie collection had, in fact, revolutionized our knowledge of 
S. African Mammalogy, and it was impossible to exaggerate the 


♦ This Abstract is published by the Society at 3 Hanover Square, London, 
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benefit that such an exploration was to Zoology in general, and 
to the National Museum in particular. 

Great credit was also due to Mr. 0. H. B. Grant for the 
manner in which he had carried out the mission entrusted to 
him by Mr. Rudd. 

The Rev. T. R. R, Stebbino, M.A,, F.R.S., F,Z.S., reported 
that the small collection of terrestrial Isopoda made by Dr. Cun- 
nington on the Thii’d Tanganyika Expedition consisted of four 
species. For two of these he instituted the new genus AwM- 
philoscia^ distinguished by more penicils on the mandibles and a 
different cleavage of the second maxillfe from Phihacla as founded 
by Latreille in 1804. The paper insisted on the need of some 
enthusiast able and willing thoioughly to revise all the forms 
which had clustered under and about the generic name PhUoada, 

Mr. F. E. Beddaed, M.A., F.R.S., F.Z.S., Prosector to the 
Society, gave an account of a communication on the anatomy 
of A ntechinomya and some other Marsupials, with special 
refei'ence to the intestinal tmct and mesenteries of these and 
other Mammals. With the aid of a series of diagiums, the 
author described four grades or types into which he divided 
the modes of suspension of the mammalian intestinal tract. 

Prof. H. G. Seeley, F.R.B., F.Z.S., read a paper on the 
deimal armour of the extinct rej>tile8 of the genus Parem' 
savrus. Tlie existence of a dermal armour in Pareimurua had 
been doubted by some authors, but Prof. Seeley was able to 
exhibit some actual specimens of scutes which had been obtained 
by Mr. J. Van Renen, south of Fniserberg, Cape Colony, 

Prof. Seeley also exhibited the skull of an extinct reptile of 
the genus Dladeitiodim^ on which he proposed to found a new 
spcjcies, and gave an account of the fui*ther evidence which it 
afforded of the structure and dentition of these South African 
reptiles. 

A communication from the Hon. N. Chaelbs Rothschild, 
M.A., F.Z.S., contained descriptions of many new s|K?cies of 
Siphonaptem. 

Addition to Ahatract^ No. 58, May 12th, 1908. 

Mr. Lydekkee described under the name Felia teTnmmcki 
mitdielli the Wild Cat which had been obtained by the Hon. 
Mason Mitchell in Sze-chuen, and stated tliat it difiered from a 
light-coloured skin of F. temmincki from Sikkim by the much 
lighter* colour of the upper parts, which were golden tawny, with 
a compaiutively narrow dorsal streak of light rufous, and by its 
tail being golden rufous above. 
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The next Meeting of the Society for Scientific Business (closing 
the Session 1907-08^ will be held on Tuesday, the 16th June, 
1908, at half-past Eight o’clock p.m,, when the following com¬ 
munications will be made:— 

1. OLDFiEliD Thomas, F.R.S., F.Z.S.—The Duke of Bedford’s 
Zoological Exploration of Eastern Asia.—X. List of Mammals 
from the Provinces of Ohili-li and Shan-si, N. China. 

2. Jambs Ritchib, M.A., B.Sc., and D. C. McIntosh, M.A., 
B.Sc., F.R.S.E.—On a Case of Imperfect Development in 
EiMnm eacidentm, 

3. Prof. E. A. Minchin, M.A., V.P.Z.S., and D. J. Reid, 
M.B,, C.M., F.Z.S.—Observations on the Minute Structure of 
the Spicules of Calcareous Sponges. 

4. T. A. Chapman, M.D., F.Z,S.—Two new Genera and a new 
Species of Indian Lycmnidm, 

5. F, E. Beddard, M.A., F.R.S., F.Z.S.— A Contribution to 
the Knowledge of lihinoderma dUmmiL 

6. F. E, Beddard, M.A., F,R.S., F.Z.S.—Some Notes upon 
the Anatomy of Chirornys madayascarmms, with references to 
other Lemui's. 

7. Miss Annie Porter, Lencocyiozoon musadl, sp. n., 

a Parasitic Protozobn from the Blood of \Vhiti‘ Jliee. 


Communications intended for the Scientific Meetings of tlie 
Zoological Society of London should be addressed to 


P. CHALMERS MITCHELL, 

^Secretary. 


3 Hanover Square, London, W. 
Jime 2iidj 1908. 
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ABSTRACT OF THE PROCEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

JOB. igth, ISOS. 

Dr. Hknrv Woodward, F.R.8., Vice-President, 
in the Chair. 


The Secretary read a Report on the additions that had been 
made to the Society's Menagerie during the month of May 1908. 

Dr. A. Smith Woodward, F.R.S., F.Z.S., exhibited photographs 
and fragments of skin and bone of a Mammoth and a Rhinoceros 
discovered in an ozokerite mine at Starunia, Galicia. Tlie car- 
aises of these animals appeared to have found their way into an 
old mai'sh sfiturated with petroleum, which had completely 
preserved them. The photogiaphs and specimens had been 
received from Dr. Geoi*ge von Kaufmann, who intended to present 
them to the British Museum. 

Dr. C. I. Forsyth Major, F.R.S., F.Z.8., exhibite<l the lower 
jaw of a young Cann4Uan Beaver in which there was present on 
each side a small conical tooth anterior to the deciduous pre¬ 
molar. He considered the supernumei-aiy premolar to be a case 
of atavism. 

Dr. Forsyth Major exhibited a set of drawings made from 
examples of tw’o species of Castor from the Etist Runton Forest- 
bed, and remarked that truly Forest-])ed species were found in 
association with Plioc;ene species. He discussed incidentally the 
numerous species of recent European Beavers admitted by 
Professor Matschie. 


* This Abstract is published’by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, hree of extra charge, to all Fellows who subscribe to the Publications, 
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Dr, Forsyth Major also exhibited photographs of Pliocene 
Bovinm from specimens in the Florence Museum, stating that 
these unpublished figures showed the great variability of the 
Pliocene Bovinoe, He added that he endorsed Falconer’s opinion 
that these Pliocene Bovinm were nearly related to the primitive 
Buffaloes from the Siwaliks. 

Mr. Oldfield Thomas, F.R.S., FZ.S., read a paper on 
Mammals from the Provinces of Ohih-li and Shan-si, N. China, 
collected by Mr. M. P. Anderson, being the tenth of the series 
of papers on the results of the Duke of Bedford’s Zoological 
Exploration of Eastern Asia. 

Very little material had hitherto existed from this part of 
Northern China, although a certain number of specimens had 
been sent to Paris by Pore David, and it was therefore of great 
importance to have a series representing the species he discovered 
for comparison with mammals from other regions. 

The present collection consisted of about 100 specimens, 
belonging to 20 species, of which several are new, the most 
notable being 

Capreolus bedfordi, sp, n. 

Size rather larger than in (7. capreolm^ much smaller than in 
C, pyga/rgns* General colour in winter pelage more or less rufous, 
(juite unlike the grey-brown of C\ capreolus^ Antlers small and 
slender. 

Condylo-basal length of a male skull 207 mm. 

Hah, Chao-Chong-Shan, Shan-si, 8000'. 

Type, Old female. Original number 1615. 

The collection had, as before, been presented to the National 
Museum by the Society’s President, the Duke of Bedford, K.G. 

Dr. F. A. Bather, F.Z.S., communicated a paper by Messrs. 
James Ritchie, M.A., B.Sc., and D. C. McIntosh, M.A., B.Sc., 
F.R.S.E., entitled “On a Case of Imperfect Devolo])ment in 
Echinus esculentm,^* 

Professor E. A. Minchin, V.P.Z.S., and Dr. D. J. Reid, F.Z.S., 
read a paper on the minute structure of Calcaieous Sponge- 
spicules. The primary object of this investigation was to demon¬ 
strate, by means of photo-microgniphs, ceHain structures, the 
existence of which had been strenuously denied by some of the 
most competent of previous investigators : namely, the presence, 
after the spicules had been cautiously decalcified, of a residue in 
the form of an axial filament which could be stained and rendered 
evident by certain dyes, in addition to the sheath universally 
acknowledged to exist. The axial filament was found to be very 
distinct in the spicules of Clathrvmdm^ but much less so in those 
of Leucosoleniidm and Heterocvda* Incidentally the study of the 
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axial filaments led to some interesting conclusions regarding the 
comparative morphology of the two principal types of spicules^ 
monaxon and triradiate, occurring in calcareous sponges. 

Dr. T, A, Chapman, F.Z.S., read a paper pointing out 

that Cyamris chennellii of de Niceville was not a Cyaniris {Celas- 
trina Tutt), but belonged to a new genus near to Everes ; and 
that a specimen in Col. Bingham’s collection placed with chenvAlii 
was a species almost entitled to be placed in Cyaniris^ for which 
he proposed new generic and specific names. Another specimen 
of the latter species m\s in the Tring Museum. It was suggested 
that de Niceville had both these species together in dealing with 
chennellii, and unfortunately selected as his type the one that was 
not a Cyaniris, The two forms prabably fly together and are 
therefore mimetic. 

Mr. F. E. Beddard, F.R.S., F.Z.S., gave an account of two 
communications, entitled I'espectively, “A Contribution to Know¬ 
ledge of the Bati’achian liJmioderma darwini ” and Some Notes 
uj>on the Anatomy of Chiromys madagascariensis, with references 
to other Lemurs.” 

Miss Annie Porter, B.Sc., read a paper, communicated by 
Mr. H. B. Fantham, F.Z.S., on Leucocytozdm musculi, sp. n., a 
Parasitic Protozocin from the Blood of White Mice.” The para¬ 
sites occur in mononuclear and transitional leucocytes and free in 
the pliisma. The free trophozoites are giegariniform vennicules, 
their average size being 10*9 p long by 5*1 p broad. Small free 
forms enter leucocytes and grow partly at the expense of the 
nucleus. A cytocyst is fonned. The endoglobular parasites 
average 8 /x long by 5 /x broad. Schizogony occims in the bone 
marrow. A schizont produces about twelve merozoites, each 4*4 /x 
by 0*8 /X. Two parasites were sometimes seen in one host cell, 
suggesting association, anil in one c^se possible exchange of 
chromatin occurred. Positive evidence of male and female forms 
was not obtained. Vermicules w^ere found in the gut and 
Malpighian tubules of lice, ectoparasitic on the mice, but no sexual 
cycle in the louse was observed. Perhaps the lice serve merely 
as mechanical agents in the spread of infection. 

In a memoir from Mr. E. Meyrick, B.A., F.R.S., F.Z.S., 
entitled ^‘Descriptions of African Micro-Lepidoptera,” 108species 
and 11 genera of Tortrmna and Tineviia from the African Region 
(especially the Transvaiil) were described as new. 

Prof. A. Dendy, F.R.S., F.Z.S., communicated a paper 
Mr. A. G. Thacker, A.R.C.S.(Lond,), on a collection of Calcareous 
Sponges made by Mr. Cyiil Crossland in the Cape Yerde Islands. 
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This Meeting closes the Session 1907-1906. !Fhe next Session' 
(1908-1909) will begin on November 3rd next. 


Communications intended for the Scientific Meetings of the 
Zoological Society op London should be addressed to 

P. CHALMERS MITCHELL, 

Secrelary. 

3 Hanover Square, London, W. 

June ^'^rd, 1908. 
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AB8TEACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

November 3rd, 1908. 

Fhederick GiLLETr, Esq., Vice-President, in the Chair. 


The Secretary read a report on the additions that had been 
made to the Society^s Menagerie during the months of June, 
July, August, and September, 1908. 

Prof. E. A. Minohin, M.A., V.P.Z.S., exhibited a series of dmw- • 
ings of Trypanosomes obtained from British Freshwater Fishes. 

Mr. Geoffrey Meade-Waldo, B.A., exhibited a living speci¬ 
men of a Toad 1 hat he had obtained in Sumatra, and described 
it as belonging to a species new to science. 

The Secretary exhibited a photograph of a young Malayan 
Tapir, and remarked that he had been unable to find accurate 
drawings of the young of this siiecios. The photograph had been 
given to him by the Right Hon. Sir Cecil dementi Smith, P.C., 
G.C.M.G., M.A., Honorary Member of the Society, and had been 
taken from a living example which had been a pet in his bouse. 

A paper was imd by Messrs. Oldfield Thomas, F.K.S., F.Z.S., 
and Guy Dollman, B.A,, on Mammals from Jnkerman, near 
Townsville, North Queensland, collected by Mr. W. Stalker and 
presented to tlie National Museum by Sir William Ingram, Bart, 
and the Hon. John Forrest. 

Almost no material from this part of Australia had previously 
been received by the British Museum, so that this C(dlection, 
which consisted of over 200 specimens, belonging to 26 species, 
was of pai*ticular value. 

* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the ‘ Proceedings’; but it may be obtained on the day <♦£ publication 
at the price of Sixpence, or, if desired, sent post-free for the sum of Sue 
per annum, payable in advance. 



The collection clearly showed that the Toi^rosville region i 
belonged faunistically to North Australia, the species being nearly' 
identical with those of New South Wales and Victoria. Several 
species and subspecies were described as new. 

Mr. R. Lydskker, F.R.S., F.Z.S., communicated papers on 
Takins from Sze-chuen and Bhutan, and on an Indian Dolphin 
and Porpoise, 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 17th November, 1908, at half-past Eight 
o’clock P.M., when the following communications will be made:— 

1. N. Annandalb, D,Sc., C.M.Z.S.—A new Genus and Species 
of Slow-Lemurs from the Lushai Hills, Assam, 

2. Prof. G. C. Bouhne, D.Sc., F.L.S., F.Z.S.—Contributions to 
the Morphology of the Group Neritncea of Aspidobranch Gastro¬ 
pods.—Part I. The Neritidae. 

3. Ruwenzori Expedition :— 

Report, on Mammalia by Oldfieid Thomas. F.R.S., F.Z.S., 
and R. C. Wroughton, F.Z.S. 

Report on Fishes. Batmchians, and Reptiles by G. A. 
Boulenger, F.R.S., Y.P.Z.S. 

Report on Molluscs, by E. A. Smith, I.S.O.. F.Z.S. 

Report on Lepidoptem Heterocera by Sir George F, 
Hampson, Bt., F.Z.S. 

Report on Coleoptera : Par-t I. Jjamellicornia, by Gilbert 
J. Arrow, F.E.S. ; Part II. Buprestidae, by 0. 0. 
Waterhouse, P.E.S. ; Pari III. Ciirculionida^, by Guy 
A. K. Marshall, F.Z.S. 


The following communications have been received :— 

1. F. E. Beddard, M.A., F.R.S., F.Z.S.—Some Notes on the 
Muscular and Visceral Anatomy of the Batrachian Genus 
Hemisvs, with Notes on the Lymph Hearts of this and other 
Genera. 

2. G, A. Boulenger, F.R.S., V.P.Z.S.—Description of a new 
Species of Laoerta from Persia.' 

3. Dr. Einar Lonnbero, C,M.Z.S.-~ Remarks on some Wart- 
Hog Skulls in the British Museum. 

4. R. Lydekker, F.R.S,, F,Z.S.—On two Chinese Serow Skulls. 
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5. Prof. Alexandeb Meek, FJS.B.—The Development of the 
Lesser Blnck-backed Gull, harm fuKua^ L. 

6. R. I. PooocK, F.L.S., F.Z.S.—Warning Coloration in the 
Musteline Oamivora. 

7. Prof. G. 0. Sabs, C.MJ/.S.“Zoological Results of the 
Third Tanganyika Expedition, conduct^ by Dr. W. A. 
Cunningt^n, 1904-1905.—Report on the Copepoda. 

8. W. T. Calhak, D.Sc., F.Z.S.—On a new River-Crab of the 
Genus Geeardnucua, from New Guinea. 


Communications intended for the Scientific Meetings of the 
ZooLOOiCAL Society of London should be addressed to 


P. CHALMERS MITCHELL, 

Secretary,. 


3 Hanover Square, London, W. 
Novemher 10<A, 1908. 
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ABSTRACT OF THE PROCEEDINGS 


OP THE 

ZOOLOGICAL SOCIETY OF LONDON.* 


November 17th, 1908. 

Prof. E. A. Mincuin, M.A., Vice-President, 
in the Chair. 


The Secretary read a Report on tiie additions that had been 
made to the Society’s Menagerie during the month of October 
1908. 

Mr. E. E. Austen, F.Z,S., exhibited some living tropic^,! flies, 
captured in Manchester, and remarked on the agency of man in 
€^xtending tlie distribution of insects. 

Dr. N. Annandale, U.M.Z.S., communicated a paper on A 
new Genus and Species of Slow-Lemurs from the Lushai Hills, 
Assam.” The animal is known only from a photogiaph of two 
individuals taken in 1889 by Mr. T. 1). lia Touche, and resembles 
Xycticehits in appeai'an(*e, but has a long bushy tail, which 
distinguishes it from all known Oriental Lemurs. 

Mr. G. 0. Bourne, D.Sc., F.L.S., F.Z.S., Linacre Professor of 
Comparative Anatomy in the University of Oxford, presented a 
Memoir entitled “ Contributions to the Morphology of the Group 
Neritacea of Aspidobranch Gastropods.—Pait I. The Neritidse.” 
Asa result of the comparative study of the anatomy of several 
species of marine, estuarine, and freshwater Neritida), the Author 
found that the forms hitherto chissed in the genera Nerita, 
Neritina, and Septaria fall into three well-marked groups of 
subgeneric value, the chief distinctive characters relating to the 


* Thi8 Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the ‘ Proceedings *; but it may be obitiined on the day of publication 
at the price of Sixpence^ or, if desired, sent post-free ibr tlie sum of Sue 
ShillingB per annum, payable in advance. 
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accessory genital organs. The investigation had been pursued by 
the study of sections as well as by dissections, and a number of 
important anatomical results were set forth. The ganglion on 
the visceral loop identified by Lacaze-Duthiers and Bouvier as 
sub-intestinal was shown to be the true sub intestinal ganglion, 
whUst the ganglion described under that name by Boutan and 
B. Haller was shown to be the enlarged right end of an elongate 
and diffuse visceral ganglion. The coelomic cavity was shown to 
be larger in extent in the Neritidse than in any other adult 
Gastropods, and to be divisible into a left pericardial and a right 
garadid division. The macroscopical and microscopical cliaracters 
of the accessory genitalia were described in full, and in conclusion 
the relationships of the Neritidse inter ae were discussed. 


Ruwenzori Expedition. 

Mr. W. R. Ogilvib-Ghant, F.Z.S., gave an account of the 
expedition which he had organized to collect in the Ruwenzori 
range of mountains in Equatorial Africa. He had obtained 
sufficient funds through the generosity of II.G. The Duke of 
Bedford, President of the Society, the Earl of Dartmouth, 
Viscount Iveagh, the Hon. N. C. Rothschild, Sir Alexander Baird, 
Sir Ludwig Mond, Mr. W. A. Bell, Mr. C. Czarnikow, and 
Mr. W. H. St. Quintin, Fellows of the Society, Lord Strathcona 
and Mount Royal, the Trustees of the Percy Sladen Fund, and 
the Worshipful Company of Fishmongers, it had been agreed 
that the first set of specimens collected should be presented to the 
British Museum of Natuml History. The expe<lition had been 
led by Mr. R. B. Woosnam and had consisted of that gentleman, 
Mr. R. E. Dent, the Hon. Gerald Legge, and Mr. Douglas 
Carruthers, with Mr. A, F. R. Wollaston as Medical Officer and 
botanical collector. The results had been extremely sucxjessful, 
amongst the specimens obtained having been 404 Mammalia, 
2470 Aves, 135 Reptiles and Batrachia, 31 Pisces, and a very 
large number of Invertebrates. 

Mr. R. B. WoosxAM gave an account of the Expedition 
illustrated by lantern-slides. 

The following Memoirs on the Zoological Results of the 
Ruwenzori Expedition were presented to the Meeting and will 
be published in the Scientific Transactions of the Society:— 

0. Thomas, F.R.S., F.Z.S., and R. C. Wroughton, F.Z.S.— 
Repoit on Mammalia. 

G. A. Boulbngbr, F.R.S., V.P.Z.S.—Report on Fishes, 
Batrachians, and Reptiles. 

E. A. Smith, I.S.O., F.Z.S.—Report on Mollusca,. 

A. S. Hirst, F.Z.S.— Report on Arachnida, 
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0. J. Abeow, F.E.S.—Report on Coleoptera: Pt. 1. 

C. 0. Watbbhousb, Pres.E.S.—Report on Coleoptera: Pt. II, 
0. J. Gahan. —Report on Coleoptera: Pt. III. 

G. A, K. Maeshall, F.Z.S.—Report on Coleoptera: Pt. IV, 
The late Col. C. T, Bingham, F.Z.S.—Report on Hymenoptera. 

Sir Gborgk Hampson, Bt., F.Z.S.-~Rei)ort on Lepidoptera 
Heterocera. 

F. A. Hbeon. —Report on Lepidoptera Rhopaloceni. 

E. E. Austen, F.Z.S.—Report on Diptera. 

W, L. Distant, F.E.S,—Report on Rhynchota. 

W. F. Kikby, F.L.S., F.E.S.—Report on Neuropteni, 

W. F. Kirby, F.L.S., F.E.S.—Report on Orthoptera. 


Tl)e next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 15th December, 190b, at half-past Eight 
o^clock P.M., when the following communications will be 
made;— 

1. Frederick Oilluit, V.P.Z.S.—A Hunting-trip to Thinu- 
Shan, illustrated by lantern-slides. 

2. F. E. Bkddard, M.A., F.R.S., F.Z.S.- Some Notes on the 
Muscular and Visceral Anatomy of the Batrachian Genus 
Hemisus^ with Notes on the Lynnph Hearts of this and other 
Genera. 

3. G. A. Boulknoer, F.R.S., V.P.Z.S.-- Description of a new 
Species of Laoerta from Persia. 

4. Dr. Einar Lonnberg, Remarks on some Wart- 

Hog Skulls in the British Museum. 

5. R. Lydekker, F.R S., F.Z,S, - On two Chinese Serow Skulls. 

6. R. I. PooocK, F.L.S., F.Z.S.—Warning Coloration in tlie 
Musteline Carnivora. 

7. W. T. Calman, D.Sc., F.Z.S.—On a new River-Cmb of the 
Genus Gecardnucm^ from New Guinea. 

8. Oldfield Thomas, F.R.S., FJi;.S.-—The Duke of Be«lford's 
Exploration of Eastern Asia.—XI. On Mammals from the 
Provinces of Shan-si and Shen-si, Northern China, 
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The following communications have been received:— 

1. Prof. G. 0. Saes, O.M.Z.S.—Zoological Results of the 
Third Tanganyika Expedition, conducted by Dr. W. A. 
Cunnington, 1904-1906. —Report on the Oopepoda. 

2. Prof. E. A. MiNcnix, M.A., V.P.Z.S.—Studies on the 
Flagellate Blood Parasites of Fresshwater Fishes. 

3. T. Goodet, B.Sc.—A further Note on the Gonadial Grooves 
of a Mediusa, Aurelia aurita. 


Communication.s intended for tlie Scientific Meetings of the 
Zoological Society of London should bo addressed to 

P. CUALMEllS MITCHELL, 

Secreldri/. 


3 Hanovf.ii Square, London, W. 
Novemher 24lA, 1908. 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 


December 15tb, 1908. 

Dr. Henry Woodward, F.R.S., Vice-President, 
in the Chair. 


The Secretary read a Report on the additions that had been 
made to the SocietyMenagerie during tiie uionth of November 
1908. 

Mr. Frederick Gilleit, V.P.Z.S., gave an account ofhis 
recent Hunting Trip to the Tliian Shan, illustrated by lantern- 
slides. 

Mr. R. I. PococK, F.L.S., F.Z.S., Superintendent of the Society’s 
Gardens, exhibited photographs of a male Sumatran Tiger recently 
purchtised by the Society, remarking that the Society lias at 
present, living in the Gardens, examples of three out of four 
known races of Tigers. 

Mr. F. E. Beddard, M.A., F.R.S., F.Z.S., Prosector to the 
Society, communicatad a paper entitled ‘‘Home Notes on the 
Muscular and Visceral Anatomy of the Batrachian Genus 
with Notes on the Lymph Hearts of this and other 

Genera.” 

Mr. G. A. Boulenger, F.Z.S., V.P.Z.S., described a “New 
Species of Lacerta from Persia.” 

A communication was received from Dr. Einar Lonnheeg, 
C.M.Z.S., “On some Wart-Hog Skulls in the British Museum.” 


* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the * Proceedings’; but it may be obtained on the day of pubhrutiun 
at the price of Sixpence, or, if desirM, sent post-free for the sum of S$x 
Shillwgs per annum, payable in advance. 
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Mr. B. Lybskksr, F.Z.S., communicated a paper On 

two Chinese Serow Skulls.” 

Mr. B, I. PococK, F.L.S., F.Z.S., Superintendent of the Society*B 
Gardens, read a paper entitled ‘‘Warning Coloration in liie 
Musteline Carnivora,” and exhibited skins of Skunk, Badger, &c., 
to illustrate his argument. 


Dr. W. T. Calman, F.Z.S., communicated a paper “ On a new 
River-Crab of the Genus Gecaarcinticua^ from New Guinea.” 

Mr. Oldfield Thomas, P.R.S., P.Z.S., read a paper on Mam¬ 
mals collected in the Provinces of Shan-si and Shen-si, Northern 
China, by Mr. M. P. Anderson, for the Duke of Bedford's 
Zoological Exploration of Eastern Asia. 33 species were included, 
represented by 335 specimens, presented, as before, to the 
National Museum by His Grace. 

The following were described as new:— 

Erinaceus miodon, sp. n. 

Near E, dealhatus, but penultimate upper premolar m\u*h 
smaller, 2 mm. in diameter. 

Ilab. Yu-lin-fu, Shen-si. 

T^pe, Male. Original number 1871, 

Erinaceus huohi, sp. n. 

Very dark-coloured, the usual light ends to the spines reduced 
to a minute subterminal light band. 

Hah. Paochi, Shen-si. 

Type. Female. B.M. No. 0.6.27.2. 

Eutamias asiaticus ordinalts, subsp. n. 

Allied to E. a. senescens, but much paler throughout. 

Hah. Yu-lin-fu, Shen-si; at edge of Ordos Desert. 

Type. Female. Original number 1804, 

Eutamias asuticus intercessor, subsp. n. 

Intermediate in general tone between subspp. eeneecens and 
vrdinalis. 

Hah. Ning-wu-fu, Shan-si. 

Type. Female. No. 1972. 

Ottellus monoolicus umbratus, subsp. n. 

General colour much darker than in true morigoUous^ near 
“ Isabella” of Ridgway. 

Hab. Taboul, Mongolian Plateau. 

Type. Male. B.M. No. 8,3.5.6. 
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MUS OONPUOIANUS LUTIOOLOR, Subsp. tl. 

Tery pale. Size smaller than in the Shantung Jf. c. Bomr. 
Hah, Yen-an-fu, Shen-ei. 

Type, Male. Ho, 1689. 

Oriobtulus triton iNCANus, subsp. n. 

Paler and clearer grey than in true 0, triton. Skull narrower. 
Hah. Near Ko-lan-chow, Shan si. 

Type, Female. No. 1945. 

Oriobtulus BEDFORDiiE, sp. n. 

Clear drab-grey, with pure white under surface. Tail very 
short. Feet hairy. Head and body 77 mm.; tail 12; hind 
foot 12. 

Hah. Yu-lin-fu, Shen-si. 

Type. Male. No. 1861. 

MiCROTUS INEZ, sp. u 

Pinkish brown above, wood-browm below. Head and body 
90 mm.; tail 35; hind foot 15’5. Molars with the triangles 
mostly closed. 

Hah. Near Ko-lan-chow, Shan-sL 
Type. Female. No. 1892. 

Lepus swinhobi subluteus, subsp. n. 

General colour pinkish buff, much paler than in true swinkoei. 
Hah. Southern Ordos Desert. 

Trjpe. No. 1735. 

OCHOTONA BEDFORDI, Sp. n. 

Allied to 0. dauurica^ but larger and with much larger bullje. 
Skull, greatest length 44*2 mm. 

Hah, Ning-wu-fu, Shan-si. 

Type. No. 2000. 

OCHOTONA SORELLA, Sp. n. 

Near 0. ccmsa, but even smaller. Skull length 36*4 mm. 

Hah. Near Ning-wu-fu, Shan si. 

Type. No. 1979. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 12th January, 1909, at half-past Eight 
o^clock P.M., when the following communications will be 
made:— 

1. Prof. 0. 0. Sars, C.M.Z.S.—Zoological Eesultsof the Third 
Tanganyika Expedition, conducted by Dr. W. A. Cunnington, 
1904 -1905. “ Report on the Copepoda. 
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2. Prof. E, A, Minchin, M.A., V.P.Z.S.—Studies on the 
Flagellate Blood Parasites of Freshwater Fishes* 

3. T. Goodey, B.Sca further Note on the Gonadial Grooves 
of a Medusa, Aurelia aurita* 

4. A. E. Brown, D.Sc., C.M.Z.S.—The Tuberculin Test in 
Monkeys; with Notes on the Temperature of Mammals. 

6. Prof. R. Collett, F.M.Z.S.—A few Notes on Balcrva 
gladalis and its Capture in recent Yojirs in the North Atlantic by 
Norwegian Whalers. 


The following communici^tions have been received 

1, F. Wood-Jones, B.Sc., F.Z.S.—The Fauna of the Cocos- 
Keeling Atoll. 

2. Grouse-Disease Commission Reports : 

(а) A. E. Shipley, M.A., D.Sc., F.R.S., F.Z.S.-^The 
Ectoparasites of the Grouse. 

(б) A. E. Shipley, M.A., D.>Sc., F.R.S., F.Z.S.—The 
Thread-Worms (Nematoda) of the Red Grouse {Tetrao 
scotiem). 

(c) A. E. Shipley, M.A., D.Sc., F.R.S., F.Z.S.-The Tape- 
Worms (Cestoda) of the Grouse. Appendix: Parasites of 
Birds allied to the Grouse. 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 


P. CHALMERS MITCHELL, 

/Secretary, 


3 Hanover Square, London, W. 
December 22ndj 1 908, 
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